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PROFIT 


Railroads to-day must save their profit 
They can’t make profit as merchants do. 
They can’t add profit to cost 

To fix their selling price. 

We’re here to save your profit for you. 
Security Sectional Arch on an engine 
Saves profit for that engine 

Come in and talk it over. 


AMERICAN ARCH COMPANY 


30 CHURCH STREET, NEW YORK 
McCORMICK BUILDING, CHICAGO 














No. 254 








Alphabetical Index to Advertisers, Page 5 





Classified Directory of Advertisers, Page 6 














RAILWAY MECHANICAL ENGINEER 





Apri, 1916 











Philadelphia, Pa. 
LABOR SAVING MACHINE TOOLS 






ham Mas WC Iap 


Steam Hammers with long stroke, large cylinder capacity, wide over- 
reach, capable of large output. Guides not required below cylinder. 


















Maximum room to see and handle work. Large diameter bar under 
absolute control. Simple and durable. Single or Double Upright. 


CRANES — LOCOMOTIVE INJECTORS — SHAFTING 

















The threading tool which will produce the greatest num- 
ber of clean-cut well-formed threads at the lowest cost is the 
one which insures results. 

That is why the Landis die is standard in every shop where effh- 
ciency counts. The secret of the success of the Landis die is due in 
part to the strictly tangential disposition of the chaser to the stock, a 
feature which gives a natural ample clearance, thereby reducing the 
friction to a minimum and permitting of exceptionally high cutting 
speeds. 

Our latest catalogue No. 22 gives the other features in detail and 
it will be gladly sent you upon request. 











The Landis Die Insures Results 
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Covington 
Alligator Shears || *“i3Siung" cous” 


1 The largest item in economical handling of scrap 
Are built for hard, rough is the cost of reducing the scrap so as to elim- 
usage — which such a inate waste of good material and to obtain proper 


tool usually gets. 


Builders of Punches, 














Floor Cranes and Hoists 








commercial size. Reduce this cost by using the 


Canton Alligator Shears 
Write Us Your Requirements They are built to stand Ba usage and are eco- 


nomical in operation. Their large powerful jaws 
will “bite” through iron and soft steel up to 4 


Shears, Bending Rolls, Bending Clamps, inches square. 
Plate Planers, Etc. All types and sizes. Catalog D-17 tells all the 
Write for Bulletin No. 11 showing our complete line. facts. May we send it? 
CANTON Manufacturers of OHIO 
16 Wall St., New York Works: Covington, Va. Industrial Turntables, Portable 
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It is not unusual to hear the car de- 
signer severely criticized by those who 
have to do with the maintenance of 
cars or their use in service. Some 
classes of equipment spend too much time on the repair 
track, others may be too heavy in comparison with the reven- 
ue load which they will carry to be satisfactory to the operat- 
ing department. Sometimes the cost of repairs could have 
been reduced if certain details had been a little differently 
arranged. In what way do you think the car designer can 
improve these conditions? Do you think there is a suffi- 
ciently close relationship between the drafting room and the 
departments using and repairing the cars? Do the assump- 
tions upon which the design for strength is based approach 
sufficiently close to actual service conditions to be reliable? 
We will award prizes of $10 each for the three best letters 
discussing any one or all of these questions, or offering any 
suggestions as to how the car designer can make his work 
more effective. These letters should not exceed 1,000 words 
each and must be received at our office, Woolworth Building, 
New York, not later than June 1, 1916. They will be 
judged entirely upon the merits of the practical suggestions 
offered. 


How Can the Car 
Designer 


Improve P 


: , ) ace ‘ Seem = 
What is On page ‘. of the March — we 
= announced a competition on _heat- 
Heat-Treated — : 
ai treated steel, what it is and how it 
teelr 


should be handled. This is an oppor- 
tunity for the man who is familiar with the practices con- 
nected with the preparation of this material to tell what he 
knows for the benefit of the man who has not been able to 
familiarize himself with them. Modern locomotive design 
necessitates the use of special materials in order to obtain 
both lightness and strength and heat-treated steel is coming 
to the front as a material which will meet these require- 
ments. It follows naturally that railway mechanical men 
in general and smith shop foremen in particular, must know 
considerable about its characteristics if they are to have the 
desired success in repair work where heat-treated steel is 
concerned. For the two best articles on this subject we will 
give a first prize of $35 and a second prize of $25, the 
articles to be judged from a practical standpoint. They 
must be received in our offices in the Woolworth Building, 
New York, on or before May 1, 1916. For other articles 
which are accepted for publication we will pay at our regu- 
lar space rates. 


The Thirty-seven letters were received in 
; the competition for apprentices, in 
Apprentice ehich @ Ne . 
. we ‘hic 1ey were urge ake prac. 
Competition J ere urged to make prat 


tical suggestions as to the value of the 
efforts which were being made to train and educate them and 
as to how in their opinion these methods could be improved. 
The first prize of $15 has been awarded to J. C. Bowman, 
an apprentice at the Avis shops of the New York Central 
at Jersey Shore, Pa. The second prize of $10 has been 


awarded to E. C. Crawford, a machinist apprentice at the 
Drifton, Pa., shops of the Lehigh Valley Coal Company. Of 
the 37 contributions, 27 were received from the apprentices 
of the Lehigh Valley Coal Company at Drifton, Pa. Un- 
doubtedly this is due to the interest which the superintendent 
of the shops, J. Campbell, took in a competition last fall 
on “How Can You Help the Apprentice?” Mr. Campbell’s 
article was published on page 531 of the October, 1915, 
issue. Of the 10 other contributions four were received from 
apprentices on the Santa Fe and two from apprentices on 
the New York Central. Both of these roads have given more 
than ordinary attention to modern apprenticeship methods. 
The Baltimore & Ohio, Canadian Pacific, Erie and Southern 
Railway were each represented by a contributor. Several of 
the contributions are published on another page of this issue 
and contain excellent suggestions which are well worth 
thoughtful consideration on the part of those who have to 
deal with the apprentice question. 


For the purpose of developing more 


Sho sie ‘ ; 
” efficient methods in the repairs of cars 
Improvement . ‘ 
; and locomotives, some railways have 
Committee ’ 


formed shop improvement committees, 
which make a study of shop practices in the various shops 
of their own roads and in some noteworthy shops on other 
roads. ‘The results of these studies have always been satis- 
factory and conditions have been so improved as to cause 
marked increases in efficiency. It is a splendid practice to 
adopt and to follow out carefully. Conditions are always 
changing, and new ideas are being developed constantly. On 
large roads especially, it is important that the various shops 
be in close touch with one another. There are certain stand - 
ard jobs done in every shop, the cost for which should be 
carefully watched and compared with the cost in the other 
shops of the system. If one shop is doing better than an- 
other, an analysis will show where the less efficient shop can 
be improved. It may be that the equipment is lacking, or 
that the men are not properly instructed. In the first case 
it might prove expedient to provide better equipment, and 
in the second case direct steps should be taken to properly 
educate the men. ‘The best results will be obtained if the 
improvement work be under the direct charge of an efficient 
demonstrator. The exchange of ideas by correspondence is 
weak, in that the personal element is always lacking. A 
workman shown how to do a certain job is always moie 
responsive than if he were told how to do it. 


A good many of the designs of steel 
freight equipment have been put into 
service so quickly, at a time of equip- 
ment shortage, that the designers did 
not have the opportunity to do their most effective work in 
the way of reducing the weight to a point as low as possi- 
ble consistent with strength. There is so much variation 
in the weights of cars of the same capacity, but of different 
design, that it is impossible to avo.d the conclusion that 
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much could be gained by a more effective distribution of 
the material in some of these designs. Of course, some of 
the older designs have shown up badly as regards strength, 
even though comparatively heavy, but it seems to us that 
this only strengthens the argument that the disposal of the 
metal: was not the best possible. The steel car designer has 
accomplished a great deal in producing the equipment that 
is now in service, but we believe that there is still more to 
accomplish along much the same lines as those that have 
been adopted in recent years by locomotive designers, in 
tending toward refinement rather than merely toward size 
in producing capacity. What can be accomplished in the 
way of steel car design is evidenced by the 90-ton gondola 
cars, large numbers of which are in regular service on the 
Norfolk & Western. These cars weigh 59,000 lb. and it 
is worthy of special note that in the latest design this weight 
has been reduced practically 6,000 lb. and it is believed 
that the strength has not been impaired. When it is con- 
sidered that these cars are mounted on six-wheel trucks we 
feel that there lies in this work of the Norfolk & Western 
mechanical department a subject for careful consideration 
by car designers in general. 

The apparent confusion with which the 
work of a large roundhouse is conduct- 
ed is familiar to all who have occasion 
to visit engine terminals, especially if 
they attempt to locate any individual member of the force. 
The way in which the men are scattered throughout the 
house and the long trips necessary to secure material or tools 
are usually considered a necessary part of the conduct of 
the work. ‘That much time can be lost where gangs are 
scattered throughout the house cannot be denied, the loss 
being accepted as necessary to secure the benefits of an 
organization of specialists, assigned to each class of work. 
At an engine terminal handling about 125 engines daily a 
plan has recently been worked out whereby the roundhouse 
is divided into sections of six stalls each. Each section is 
in charge of a gang leader whose gang is permanently organ- 
ized to take care of all classes of work. No one is expected 
to or is permitted to leave the section of the roundhouse 
to which he is assigned, each gang being provided with its 
own set of tools. A handy man or laborer sufficiently famil- 
iar with the work to know material and tools is despatched 
to the tool room when special tools are required, and secures 
all material required from the store room. He also is ex- 
pected to make the necessary trips to the blacksmith or 
machine shops. By having every mechanic assigned to work 
within a comparativelv limited space the opportunity for 
lost motion should be materially reduced, and the ability to 
properly check up the force is greatly increased. 


Lost Motion 
in the 


Roundhouse 


The practice recently adopted by the 


Developin . as < ‘ee 
a é Atchison, ‘Topeka & Santa Fe of send- 
; ing some of its senior apprentices to 
Apprentice : 


the Baldwin Locomctive Works and to 
the Pullman Company, for experience, is deserving of more 
than passing notice. The Santa Fe is a road that thoroughly 
belfeves in developing its shop men from apprentices. — It 
has the most extensive and well-developed apprenticeship 
system of any road in this country. It believes in developing 
the apprentice to the highest possible degree, and in order 
that the bovs may learn still more than the Santa Fe can 
teach them, arrangements have been made with locomotive 
and car works, as indicated above, so that a few of the most 
apt and capable apprentices can enter these plants, work in 
their shops and study their organization and methods. Need- 
less to say these boys, fresh from the hands of the apprentice 
instructor, will have their eyes cpen and their wits at work, 
noting how work is performed and how men are handled in 











shops other than their own. ‘These boys are employed as 
sub-foremen, so that they have some responsibility and yet 
receive proper guidance. Undoubtedly, the time they spend 
in these temporary positions will be valuable to the appren- 
tices themselves and to the Santa Fe when they return to 
that road. They will have passed their “cub” days as fore- 
men; they will have been put through their “course of 
sprouts” among strangers and will come back to their road 
better able to govern the men who were once their bench 
mates. Their bashfulness and diffidence will have disap- 
peared. They will have better control of the men, and in 
view of their experiences in these other plants the men will 
have greater respect for them. 


—_—— Reclaiming material from the scrap 
pile has become so common on the 
railways of this country that we _ be- 
lieve it would be well to repeat a word 
or two of caution that we have uttered once or twice previ- 
ously. Some of the so-called “reclamation work” is not 
reclamation. There are railway officers who are carrying 
out some branches of this work about which they are simply 
deluding themselves as regards savings. It is believed that 
this is mainly due to the failure to take into account the 
actual cost of everything cencerned in the reclaiming. As 
a general consideration no branch of this work should be 
continued unless it is shown plainly that it is being con- 
ducted at a profit. It is quite within the bounds of possi- 
bility that material may bring a greater return to the com- 
pany if sold as scrap than if it is put through the reclaim- 
ing plant and returned to service, and there is material being 
reclaimed that cannot be used again. Some roads have gone 
to the trouble to cut up old boilers with the oxy-acetvlene 
torch in order to get higher scrap prices. We were told 
recently by the officers of a road that had tried this that it 
had been abandoned because after a thorough investigation 
it was found that it did nct pay. We believe there are a 
great many roads which could conduct an investigation of 
this kind on some of their reclamation work to advantage to 
themselves, as there is no question that some ef this work 
as it is being carried out is not profitable. We do not by 
any means intend to reflect on the value of reclamation work 
as a whole, nor upon the moral effect which it has on rail- 
way employees toward the prevention of waste, but we do 
feel that the test “Does it pay?” should be applied in every 
case. 


Reclamation 
Work 


“That engine has been in service 18 


The Expense rae Ae ; 
months; she is just falling to pieces, 


of Poor Repair 


Facilities but I can't get her in the shop.” It is 
nothing uncommon to hear a master 
mechanic make a statement of this character. There are 


large locomotives in great number that have been in service 
for long periods without any repairs other than those which 
could be given them at the engine terminal, itself inade- 
quately manned and equipped. It is expensive to operate 
locomotives in this way; the cost of terminal repairs is in- 
creased, coal consumption is increased and there are more 
engine failures. The cause of this condition is the purchase 
in large numbers of locomotives of a size and type far beyond 
the capacity of the repair facilities on the road. Undoubt- 
edly it is a difiicult condition to control. In many instances, 
competing lines have large power and consequently high train 
load and if this competition is to be met, large power is es- 
sential. But poor judgment seems to be displayed at times 
in apportioning the money that is to be spent. A road that 
has small power, and shop and engine facilities in keeping 
with it, might better spend part of an appropriation for large E 
locomotives on modern machinery and buildings than to put ’ 
the entire amount into locomotives without any additional 
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facilities. With the same amount expended in both cases, 
we believe that the fewer number of locomotives properly 
maintained will take care of as much business as a larger 
number where the maintenance work is neglected. Locomo- 
tives have got to be repaired sooner or later and when the 
shops are too small or too poorly equipped to take care of 
the repairs at the time they are needed the large locomotives 
are invariably taken out of service and have to spend weeks 
and months awaiting their turn in the shop. Considering 
the cost of present day locomotives and the amount of money 
tied up when they are kept idle, their purchase without pro- 
vision being made for effective maintenance would seem to be 
expensive economy. 


A new officer is very seldom entirely 
satisfied with the organization of his 
predecessor. Very often he starts in 
almost immediately to make changes, 
some of which are ill-advised and result in trouble for him 
later. The changes made in instances of this kind too often 
give the impression that they are being made in order to 
give the appearance of making a showing. Of course, there 
are cases where an organization has become so demoralized 
that nothing but radical action will remedy matters, but we 
believe that in the majority of instances the desired results 
can be obtained without the wholesale discharging and trans- 
ferring that seems to be so common. An example of what 
can be accomplished by constructive rather than destructive 
methods came to our notice recently. A young man was 
placed in charge of the repair work at a large terminal. The 
man who preceded him had held the position for many years 
and during the latter part of his foremanship had fallen into 
rather shiftless ways, with the result that those under him 
had begun to encroach on his authority and there was con- 
siderable disaffection. The newcomer was a man of ability 
and possessed of a nature which would not tolerate some of 
the practices which he found in effect. Several of the minor 
officers predicted his speedy downfall and one in particular 
announced his intention to ‘‘get’” the new man. The fore- 
man looked into matters very carefully and was strongly 
tempted to discharge this man and several others, but after 
thinking the matter over he decided against this. Instead 
he left the organization exactly as it was except for some 
minor changes and proceeded pleasantly but firmly to show 
all concerned that he was in charge, that he knew his busi- 
ness and intended to remain in charge. Within two months 
he had the terminal so improved that the changes were com- 
mented upon by the general officers of the road and the man 
who at the start was apparently his worst enemy was now 
his stanchest supporter. We cite this example merely to 
show that fire-eating methods are not always necessary in 
cases of this kind, and if they are not necessary they are 
certainly not desirable. 


Constructive 
Methods in 


Re-organization 


Most railways employ a system of 
periodical appropriations for labor, 
and officers of the mechanical depart- 
ment are generally familiar with the 
way men are laid off and working hours are cut at the end 
of the month to insure the expenditures falling within the 
appropriated amount. ‘The material used in the conduct of 
railway operations is expensive and is rapidly growing more 
so. It costs a railway a great deal of money to have un- 
used material lying around the various shops and engine- 
houses. There are always more or less vigorous steps taken 
to prevent the waste of material, but they are often incon- 
sistent, and in spite of them a great deal is wasted and a 
great deal is charged out and then lies unused. If periodical 
appropriations were extended to cover material as well as 
labor we believe that it would not only result in a marked re- 


Periodical Appro- 
priations for 


Material 
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duction in the amount of material carried in this way, but 
would also greatly facilitate the work of maintenance of 
equipment by increasing the flexibility of appropriations, 
because a master mechanic or foreman could then so adjust 
his work in many instances as to save on expenditures for 
material and use the saving as an expenditure for labor. 
Of course, the supply department would have to co-operate 
to the greatest degree with the mechanical department, and 
the latter would have to be kept advised at all times of their 
total expenditure to date. A system of this kind is being 
employed on the Seaboard Air Line and its success is at- 
tested by officers of the mechanical department. By a very 
slight expenditure, the supply department keeps such a 
record of material used that the mechanical department can 
find out at any time what the expenditure is and a periodi- 
cal report of material expenditures is furnished to the 
mechanical department and is in the hands of the officer 
concerned within two days of the close of the period. It 
will be recognized at once that the success of any system 
of this kind depends largely on the supply department 
keeping its records always up-to-date, as if the information 
regarding the material used is to be of any use it must be 
available when it is wanted. This practice has apparently 
been worked out with such simplicity and at the same time 
so effectively on the Seaboard that it seems strange that it 
has not been employed elsewhere. 


NEW BOOKS 


Proceedings of the Traveling Engineers’ Association.—Bound in leather. 
329 pages, 5% in. by 8% in. Published by the association, W. O. 
Thompson, secretary, New York Central Railroad, Cleveland, Ohio. 

This is the proceedings of the twenty-third annual convention 
of the association held in Chicago, September, 1915. The sub- 
jects covered include: The effect of lubricating and me- 
chanical firing on locomotive operating costs; recommended 
practice for employing and training new firemen; smoke 
prevention; advantages of superheaters, brick arches, etc.; 
improving the handling of air brakes; the electro-pneumatic 
brake; valve gear and its relation to fuel economy and oper- 
ating costs; scientific train loading. 


Locomotive Engine Running and Management,— 
in cloth. 428 pages, 5 in. by 7% in. 
Wiley & Sons, Inc., New York. 


Bound 
Published by John 


By Angus Sinclair. 
Illustrated. 
Price $2. 

This is the twenty-third edition of a book which has been 
most favorably known in railroad circles since 1885. There 
are many successful railroad men who obtained their first 
knowledge of the locomotive and its management from this 
book and it is a most valuable work for anyone concerned in 
the operation of locomotives. In this edition the book has 
been thoroughly revised and brought up to date and the 
author states that it is now practically a new book. The 
changes in air brake apparatus have been covered and a 
section on electric locomotives has been added. 


The Mechanical Engineers’ Pocket-Book.—By William Kent, M.E., Sc.D. 
Bound in leather, 1477 pages, 4 in. by 634 in. Illustrated and indexed. 
Ninth edition, revised and enlarged. Published by John Wiley & Sons, 
Inc., New York. Price $5. 

This reference book is so well and favorably known among 

engineers that it scarcely needs any special notice. In this, 

the ninth edition, the work has been thoroughly revised with 
the assistance of Robert Thurston Kent, M. E., consulting 
engineer. Extensive revisions have been made in the sub- 
jects of materials, mechanics, fans and blowers, heating and 
ventilation, fuel, steam boilers and engines and steam tur- 
bines. ‘The new matter includes much data on such subjects 
as planing, milling, drilling and grinding and the chapter on 
machine shop practice has been rewritten and doubled in size. 

The matter pertaining to electrical engineering has been com- 

pletely rewritten and brought into agreement with present 

practice, and many new tables have been added. 
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COMMUNICATIONS 
THE MECHANICAL DEPARTMENT CLERK 
Cuicaco, Ill. 
To THE Epiror: 

I am a mechanical department clerk—a chief clerk, to be 
exact—and am therefore one of the ‘crowd of competent and 
incompetent men—usually in blind-alley jobs, with no train- 
ing and no outlook.”’* 

The mechanical department clerk is, in a sense, in a blind 
alley. He cannot succeed to the position of general foreman, 
master mechanic or superintendent of motive power. You 
ask why any of us start to work in this capacity in a depart- 
ment where there is so little opportunity ahead, and why we 
stay in it. For numerous reasons. In the first place, we 
may have undertaken the work at an age when we could not 
understand the real state of affairs and our parents were un- 
able to advise us correctly. As one of the correspondents in 
the Railway Age Gazette has suggested, ‘“The average young 
fellow when he leaves school wants to get into an office be- 
cause he can be dressed up.” 

Why do we stick? Because by the time we can think for 
ourselves we are probably getting $65 or $75 a month, have 
a “best girl” to entertain, and do not have the courage or 
inclination to start in another line of business at lower wages. 

I worked my way through various positions to that of chief 
clerk in the office of the leading master mechanic on the sys- 
tem and am receiving the highest salary paid to a master 
mechanic’s chief clerk. If I resign this position, where shall 
I go to find a better one? Shall I aspire to be chief clerk 
to the superintendent of motive power? If so, how about the 
assistant chief clerk and others in the superintendent of mo- 
tive power’s office who are earnestly striving for advance- 
ment? If I should be successful in obtaining that position, 
where shall I turn next? The transportation department ap- 
pears to be the most logical course, since clerks in that depart- 
ment are sometimes promoted to the position of trainmaster. 
It is necessary, however, if I wish to enter that department, 
to work up from the bottom. ‘This I cannot do because I 
have a family to support. 

If there is any department on a railroad where the efforts 
of a clerk are less appreciated than in the mechanical depart- 
ment, I should like to know it. The men holding official 
positions in this department usually advance from the shops 
and are purely and simply practical men. As a rule they 
fitted themselves for their positions not by technical training, 
but by having made good in shop work. They must be sup- 
ported by an efficient office force. 

Listen to the remark made by a “boss” who took a lively 
interest in the welfare of one of the office boys and was ad- 
vising him to go into the shops and learn a trade. He said, 
“Young man, do you want to stay in an office all of your life, 
or would you like to get into the shops and make something 
of yourself?” This is typical of the men above us in the 
mechanical department. 

Accompanying this letter is a chart which illustrates the 
comparative progress of a mechanical department clerk and a 
machinist apprentice. The heavy dotted line shows the 
progress of the average railroad clerk; the lighter dotted line 
shows the progress of a fortunate or exceptional clerk. The 
heavy continuous line shows the progress made by the aver- 
age apprentice, and the lighter one that of an exceptional or 
more fortunate apprentice. 

The average clerk is, in general, and must be, superior to 
the average apprentice in knowledge and mental training; 
but what is the reward? (Study the chart. It was not made 
up after a moment’s thought, but reflects true conditions.) 
The apprentice, after serving four years, automatically be- 








*This quotation is taken from an address by George M. Basford before 
the Burlington Association of Operating Officers, the exact quotation read- 
ing. “Clerks are a crowd of competent and incompetent men—usually in 
blind-alley jobs, with no training and no outlook.” The address in full 
appeared in the Railway Age Gazette of July 23, 1915, page 150. 
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comes a journeyman machinist and is entitled to the standard 
wage. Ninety-eight per cent. of the graduate apprentices 
qualify. They join a union, which insures them a living 
wage and recourse in case of sharp practice. With them it is 
a case of “if you don’t like your job, quit,” and they can 
always command a salary sufficient to meet living expenses. 
The clerk advances slowly as vacancies occur, but does not 
command a salary and enjoys no feeling of independence. 

Suppose the clerk should finally reach the position of chief 
clerk. The master mechanic leaves and the position is filled 
by the transfer of another master mechanic from a smaller 
point. ‘The new incumbent follows the line of least resist- 
ance. His former chief clerk satisfied him and was familiar 
with his personality, requirements, etc. It is too much of an 
effort to break in the present chief clerk to meet his wishes 
and he finds a reason to let him go, or demote him. And 
what recourse has the chief clerk or any other clerk ? 

In the Railway Age Gazette of September 3, 1915, Homer 
Pigeon, in an article entitled ‘“The Unnoticed Unorganized 
Employee,” had the following to say concerning train 
despatchers (the statement is equally true of clerks): ‘There 
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are many other ways in which railway companies can serve 
their own interests by devoting a little thought to the welfare 
of those employees who do not belong to a fraternal order. 
I hope to live long enough to see some of them put into opera- 
tion. If I do not, I know that I shall live—if the life in- 
surance companies guess correctly as to my prospects—to see 
many more men driven into organization in self defense.” 
R. V. Cooke takes equally as strong a position on the other 
side of the question in a letter in the Railway Age Gazette 
of December 24, 1915: “Again, organization of all branches 
of clerks would not be fair to the companies that employ us. 
We, through the very nature of our positions, handle some 
of the most confidential affairs of the company, and, as we 
are but human, who among us could keep from using this 
information to our advantage if we owed allegiance to an 
outside organization? Loyalty to the company is nothing 
more than is due. I believe that a railroad clerk must not 
affiliate with a labor organization; but it looks as though the 
danger suggested by Homer Pigeon will develop unless some- 
thing is done to better the conditions of the average clerk. 


A. C. CLERK. 























Which is Most 


BY HARVEY DE WITT WOLCOMB 


In these days, when the study of reclaiming scrap for 


nearly all classes of material used by the railroads has 
reached the point where phenomenal records are being made, 
it is surprising that more attention is not given to better 
utilization of the older employees. 

At first thought, it may appear inhuman to ask and expect 
any regular assigned tasks from an old employee that has 
worked hard all his life in the company’s service; yet we 
only have to follow up the history of some one of the many 
engineers who are taken out of active service at the age of 
70 years, and who are apparently in the best of good health, 
and see how quickly they either break down or die after being 
placed on the pension list. Or take an active shop man and 
see how quickly he ages after he is taken out of the shop and 
is required to stay at home with nothing on his mind to think 
about. ‘There is really a humane side to the question of pro- 
viding some agreeable occupation for the old employee, and 
in the meantime the company can receive some small returns 
if the problem is given proper consideration. 

OLDER MEN MORE ACCURATE 


There is a certain fascination in working for a railroad 
that holds a workman, even if higher wages can be secured 
from neighboring concerns, and one of the strongest factors 
of this fascination is the thought that when he has grown old 
and feeble he will be given something to do that will keep his 
name on the pay roll. For a man who has had active service 
to be given some light task for which there is no responsi- 
bility or action required, is both harmful to the man and to 
the company. Even if the man is old and feeble, he still re- 
tains his keen mental abilities and is well able to see and do 
certain things better than some untrained young man just 
starting out in life. A typical example of this kind was 
forcefully brought out in looking over a large office of clerks, 
where a reorganization had just been made and new clerks 
employed in order to increase the efficiency. The chief clerk 
was asked if the results were satisfactory. His reply was 
that the new clerks were quick, but if he desired some spe- 
cially accurate report, he usually gave it to one of the older 
clerks who had been in the office over 30 years. While the 
older clerk could not compete with the speed of the younger 
men, he still held a very important place in the office because 
of his accuracy. 

It is comparatively easy to find some position, such as gate 
tender or crossing watchman, for the old employee in the 

















Worth While? 


transportation department, or the employee that has been 
crippled through some unfortunate accident, but in the me- 
chanical department it is quite an undertaking to place the 
old employee so that he will be contented and show some re- 
turns. An old employee that has shown much skill and good 
judgment throughout his long term of service may be in good 
condition to inspect or instruct along the lines of his trade, 
although he is not strong enough to handle the heavy work 
that is now required on our large locomotives. As a sugges- 
tion, why not appoint them as inspectors about the shop? 
They have learned the folly of jumping at conclusions, and 
by working with the young mechanics will be in a position to 
offer many good ideas to improve the shop output. 


PRACTICAL SUGGESTIONS 


Where is it possible to secure a better safety inspector than 
to select some old employee that has seen the result of care- 
lessness and haste? Perhaps he will be recognized as an 
“old granny,” but is it not better to have an ounce of preven- 
tion than a pound of cure? It is not necessary to accept 
everything he reports, but if his suggestions are passed on 
by the regular shop safety committees, it will be found that 
many of his ideas are good. Much time is lost in the shops 
because of tools and shop appliances being misplaced and 
any old mechanic will more than earn his salary by looking 
after such tools. Shop jacks are seldom oiled, with the result 
that they very often get out of repair. Pinch bars are usually 
dull when required for a hurry-up job; both of these items 
can be looked after by some worn out mechanic that is un- 
able to handle regular shop work, but is still able to get 
about the shop. After a serious accident has happened be- 
cause of a sledge handle breaking or the head flying off the 
handle, it has been found a paving investment to have such 
tools looked after by an old workman who is familiar with 
the small defects that often result in bad accidents. In the 
fall, when it begins to get dark during the regular shop 
hours and the workmen require torches, it is quite an eco- 
nomical practice to have an old mechanic gather up all the 
torches about the shop and fit them up ready for immediate 
use so that it will not be necessary for a high-priced me- 
chanic to waste time in doing so. 

In a small shop where a crippled tinsmith was employed 
it was found that there was not enough tin work to keep him 
busy. As he was both a good workman and anxious to keep 
busy, he suggested that all the old lanterns on the division 
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be sent in so that he could overhaul them. After it was tried 
out for a short time, it was found to be such a good idea that 
-all the lanterns on the entire railroad were shipped to that 
one point for repairs, and additional men were employed to 
keep the repairs up. 

On another road where it had been the practice for some 
time to sell wagon loads of scrap wood removed from the 
freight cars at fifty cents a load, a worn out or “scrap” car- 
penter was given charge of the scrap woodpile. This man 
was badly crippled with rheumatism and hardly able to 
write, so it was impossible for him to keep an elaborate set 
of records, but he had proved his honesty in his long term of 
service and he was therefore assigned to watch the woodpile. 
He soon proved that while he could not do manual labor, he 
still had his wits about him and that with a very little sort- 
ing there was much second wood that could be used over 
again to make box car doors and other parts of wooden cars. 
He also put the scrap pile on a commercial basis so that it 
paid better than when there was no one directly interested 
in it. 

These two men showed to their employers that although 
they were classed as old worn out material, commonly called 
“scrap,” they were still able to be “reclaimed” and be put to 
some useful purpose, even if not at the same tasks they had 
worked on all their lives. If these men were successful, is it 
not possible that there are many more in the same position 
on other roads? 


IN THE CAR REPAIR YARD 


In a large car repair yard an old employee was placed on 
the retired list and was soon forgotten. He had been used to 
hard work all his life and the awful monotony of hanging 
around soon made him sick. He was big enough to realize 
that if he gave up and went home, he would never get back 
again so he appointed himself the task of picking up all the 
discarded nuts and washers around the car repair yard. He 
soon had such a busy job that he forgot his troubles and at 
the end of six months it was found that he had actually saved 
more material than his wages came to. He not only saved 
material but he had it so placed that the workmen did not 
lose time getting it, which was another big item of saving. 

Another way to take care of the worn out employees is to 
appoint them fire inspectors or building watchmen, for as a 
rule the old men are punctual and trustworthy and make the 
best kind of inspectors, for they are on the job all the time. 
As a man grows older in the service, he thinks less of his own 
personal pleasures and more of his employer’s interests. This 
is proven during vacation time for we find that where some 
young man will plan an elaborate vacation, the old ‘‘t'mer”™ 
will not take any time off. This thought is not presented to 
imply that vacations are not necessary, for they are a posi- 
tive requirement, but often a foreman who has been on the 
job for several years will never take the regular and neces- 
sary rest which the younger man calls his vacation. 

. SEVENTY YEARS YOUNG 


é 

No matter how small a shop is, there is some place where 
the old, faithful employee can be taken care of both to his 
and the company’s advantage. All old men are not scrap, 
which is to be thrown away as useless. We are all familiar 
with a certain important ra‘lroad president who was “70 
years young” at his seventieth birthday. This wonderful 
man at that age ranked as one of the most active heads of any 
railroad in the United States. Just imagine the loss to his 
railroad if he had been relegated to the human scrap pile at 
the time when his long years of training and experience fitted 
him to give the very best of service. 

One of the most important things in the life of a railroad 
man is to be able to exercise discretion; very often we find 
a young man is not given a responsible position because he 
has not yet reached the age of proper discretion, or had the 
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necessary training to learn its very important bearing on 
successful railroading; yet right on top of this we find that 
some other employee is considered too old and is appointed a 
candidate for the scrap pile. 


STOPPING LEAKS 


In a large plant having an extensive heating system, one 
of the plumbers was too old to do the regular work so the 
foreman gave him the job of looking after all the small 
steam leaks about the plant. He was told that “a stitch in 
time saved nine” and to stop a small steam leak would very 
often prevent a larger one. After the old man had been on 
the job for a short time, the heavy steam heat repair jobs be- 
gan to be less frequent. Still another old employee was given 
the task of looking after all the water leaks. He had to in- 
spect all pipes, faucets and other places where water was 
used; he soon showed that his appointment was profitable to 
his company. 

In another large industrial plant, the original founder has 
been displaced by his two sons, but he refuses to be turned 
over to the scrap pile and very frequently goes into the shop 
and works with the mechanics. By doing this, he feels that 
he is still in trim to do a day’s work and the men about the 
plant, realizing and appreciating his wonderful vitality, are 
all the more loyal to the company. No job in the shop is 
too dirty or too hard for the old man to tackle and his ex- 
ample is followed by every employee. 

It is not often that we find an employee who is looking for- 
ward to that day when he will be told to remain at home with 
nothing to do but draw his pension. It is nice to think of 
the pleasure of having nothing to do but the old employee will 
find himself in the same position as the old discarded fire 
horse that was used on a milk route. While standing one 
day near a fire station, an alarm came in and the old horse 
responded to his early training by making a record run. It 
is the old employees who will tell you that the best music 
they know of is to hear the old shop whistle call the men to 
work and to realize that they are able to respond. 


THE HARE AND THE TURTLE 


Local conditions vary so much that it is impossible to 
work out any set rule to govern the proper placing of the old 
employee, but if a careful study is made of the shop condi- 
tions, some place will be found where the old men can be 
used to good advantage. The excuse of the old man being 
too slow for the present day requirements can be answered 
by quoting the result of the race between the hare and the 
turtle, for while it must be admitted that the old man is 
slower, the fact remains that he will get results. We will 
always have the old fellows around the shop and it is up to 
the successful manager to provide some position not only to 
keep them busy, but to keep them satisfied so that they will 
not have the impression that they are discarded pieces of 
junk and only fit for the scrap pile. If the success of re- 
claiming scrap material is established then the success of 
reclaiming the old employee is assured and the company will 
receive as much benefit from one as the other. 

There is no limit to what can be done for the old employee 
for which the company will receive some returns. In a cer- 
tain large shop, an old employee complained of the bad light- 
ing system and offered the excuse that he was not as young 
as he used to be and that his eyesight was failing. Investi- 
gation developed the fact that the lighting system was very 
bad not only for the old man but for the young mechanics; 
by making certain changes the efficiency of all the workmen 
was increased to a marked degree. In another shop, an old 
employee reported that he was unable to handle the heavy 
work he had been doing for several years as there were no 
cranes or other conveniences to lift the heavy castings. An 
investigation proved that the shop was so far behind the 
times on shop conveniences that it was in the antiquated 
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class and the old employee was assigned to select and locate 
any apparatus that would facilitate the work. He soon 
showed that where formerly two and three men were required 
on a job, the same work could be handled more quickly and 
economically by one man with the use of mechanical appara- 
tus for doing the “strong back” work than when it was 
handled by several workmen. The number of accidents was 
reduced and the shop output increased, all because an old 
worn out employee was “reclaimed.” 

It is impossible to give all the examples of what has been 
accomplished by reclaiming the worn out employee, but as 
every shop has the necessary material to work on, it is sug- 
vested that every one get busy and see what can be done at 
their plants. 

Just remember that the proper definition of the word re- 
claim does not mean to reform or make like new, but should 
le given the broader sense of “to be used to take the place 
successfully of something else.” 


DIAMETER OF DRIVING AXLE JOURNALS 
BY L. R. POMEROY 


lhe usual method of calculating the combined or re- 
sultant lever arm for bending and twisting is as follows: 
Let A B equal the crank radius and lever arm for twisting, 
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The method of reading the diagram is shown by the 
dotted line given as an example. Starting from boiler 
pressure, follow downward to the diagonal for Cylinder 
diameter (at which point the piston thrust can be directly 
read on the right hand margin). From this point read 
horizontally to the left, to the diagonal for the resultant lever 
arm Lr, and thence upward to the top, where the diameter 
is read. The resultant Ly is found by means of the small 
diagram. 

The diagram in Fig. 2 is arranged to find the fiber 
stress from any given axle diameter. The method is prac- 
tically the same as that employed for Fig. 1. For example, 
beginning at boiler pressure, follow down to the diagonal 
for cylinder diameter, thence to the left to the diagonal 
for axle diameter, thence upwards or downwards, as the 
case may be, to the diagonal for Lr, and from Lr to the left 
to the margin, where the fiber stress is read; Lr is found as 
in Fig. 1 from the small sketch shown on the diagram.* 

The diagram shown in Fig. 3 is to determine the diam- 
eters of crosshead and crankpins (other than the main 
crankpin), on the basis of allowable piston thrust against 
the projected area (diameter multiplied by the length) of 
the pins. ‘This diagram is read in the manner prescribed 
for those in Figs. 1 and 2;) that is, from boiler pressure 
down to cylinder diameters, thence to the left to either one 


and B C’ the distance, in cross section, from the center of | of the two diagonals for crosshead or crank pins and 
A 
as Distance from 
\ center line Diameter of 
hy through cylinder ’ : main axle Actual 
imma: to center line Combined by formula; diameter 
Crank radius through frame, °! resultant =f, 21,000 Ib. in use on the 
: re BC; lever arm hasis of locomotive. 
lever arm lever arm \ ( cyl. diam. +4 Inches 
Cylinder diamete: Boiler press., for torsion, for bending. VAB*+- BC? in. for wear, 
Nan f lype and stroke Ib. per sq. in. Inches Inches Inches Inches 
lll. Cen 2-8-2 27 X 30 175 15 23.5 27.8 10.95 11.00 
 & <3. 2-8-2 29 x 2 170 14 24.5 28.2 11.50 11.50 
( eee 4-8-2 29 X 2 180 14 24.5 28.2 11.70 11.50 
cc 2 2.. 4-6-2 27 xX 28 185 14 25.0 28.7 11.40 11.50 
Mo. Pac. 2-8-2 Zi x 170 15 23.5 27.8 11.00 11.00 
See 2-8-2 28 M32 170 16 24.5 29.2 11.60 11.00 
rd wate 2-10-2 31 x @ 200 16 26.5 30.9 13.15 13.00 
aS A eee 2-8-0 25 x 32 170 16 23.5 28.4 10.58 10.50 
C.. & Mm... W.. 4-6-2 23 X 28 190 14 23.0 26.9 10.20 10.50 
i, & & > I 4-6-2 26 X 26 200 13 24.5 27.47 11.26 11.00 
Re MIME cig icine pcaveerd us 2-8-2 234%X 32 180 16 24.0 28.8 10.30 10.00 
CS. & & 4-8-2 231%4X 32 200 16 22.0 7 2 10.48 11.00 
P. R. R.. 4-4-2 23 xX 26 205 13 20.75 24.5 10.10 * 9.50 
ze SS 2-8-2 ) oo a 205 15 24.0 8.3 11.60 “11.00 
SS ARS eae eee 4-6-2 25 xX 28 215 14 23.5 27.8 11,20 10.00 
, 2; &. 4-6-2 26 X 28 00) 14 24.5 28.2 11.44 11.50 
c.. &.& G.. 2-10-2 m “ 32 175 16 24.0 28.8 12.08 12.00 
a 2 a 2-8-2 2a x 32 00) 16 24.5 29.3 10.90 11.00 
. Be ae Se. 3 2-8-0 23 xX 30 ovo 15 22.5 27.0 10.40 10.50 
C.. M. & St. | 4-6-2 23 xX 28 200 14 23.0 26.9 10.30 10.00 
nm, 2% 4-6-2 234%.X 26 200 13 23.0 26.4 10.60 10.50 
Se A ae 4-6-2 24 xX 26 200 13 23.0 26.4 10.60 10.50 
ae So See 4-6-2 26 X 26 180 13 23.0 26.4 10.70 10.50 
a A Nee 2-8-2 23 xX 32 180 16 23.0 28.0 10.70 10.50 
A. L. Co., 50,000 4-6-2 a OK aes 185 14 23.0 26.9 11.20 11.00 
“S % See 2-10-2 30 X 32 200 16 26.0 30.3 12.70 13.00 ~ 
a eS | ae 4-6-2 3 KX as 200 14 24.0 27.7 11.05 1.00 
oe AES ab wes ccs nsre wane 4-8-2 28 x 32 180 16 23.0 28 0 11.48 11.00 
P, & R. 2-8-2 24 X 32 225 16 24.0 28.8 11.10 11.00 
OR Ree ere 2-8-2 27 X 30 190 15 24.5 28.7 11.60 711.50 
ee Se Se ore 2-8-2 2s xt @ 180 15 24.5 "8.7 10.32 11.50 
, ee ee ee rere 2-8-0 2a.UC xX 185 15 24.0 28.2 11.14 11.00 


* Heat treated axle. + Vanadium steel axle. 


the cylinder to the center of the frame. Combining, the 
resultant or equivalent lever arm for bending will be: 
BC + Vv (BC)? + (AB)? 


Lr 


3 
The writer has adopted a simplification of this, namely: 
Lr = \ (BC)? + (AB)? 
This method provides a resultant lever arm about 8 per 
greater than that obtained by the former method, 
which at least is an error toward greater strength rather 
than a reduction. To demonstrate just how axles designed 
by this latter method compare with existing practice, the 
accompanying table is submitted: 
With a view to still further simplifying the method of 
finding the proper diameter the diagram in Fig. 1 is 
offered. 


cent 


upward to the top scales for projected area. The allow- 
able piston thrust for crosshead pins is given as 4,600 and 
4,800 lbs., and for crank pins 1,600 and 1,700 Ibs. 

There are several methods of calculating the diameter 
of main axles which are more complicated and involved 
than the method described. In each case a lower fiber 
stress is used in connection with the static load on the axle 
and the support of adjacent side rods, in connection with 


*The diagrams are based on the following formulas: 


\ 


For Fig. 1 








Diameter | (dia. Cyl. Ly in.)? X .7854 X Boiler Pressure X Lr 
om 4 = 21,000 x 0.0982 
For Fig. 2 
(dia. Cyl. + ¥% in.)* & .7854 X Boiler Pressure X Lr 
 d® xX 00,0982 
assuming a fiber stress of 21,000 Ib. and ignoring the dead load or support 
of adjacent side rods. 


Fiber stress 
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Diameter of Journals. 
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Lever Arm for Combined Twisting 
and Bending. 


Fig. 2—Diagram 
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for Determining the Fiber Stress for Any Given Axle Diameter 
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Fig. 1—Diagram for Determining the Diameter of Driving Axle Journals 
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combining the torsion and binding. As all of these methods 
provide in the end for practically the same size of axle as 
that obtained by the writer’s method, no hesitation is felt in 
offering the shorter way, especially as the table, showing 
current practice checks so ciosely. ‘The methods referred to 
are as follows: 

I. Method employed by G. L. Fowler and C. J. Mellin 
in Machinery’s Hand Book, No. 29. 


3x Wx D 
liber \ P] 2 z —_ —— Xr < 
stress = (- ) + (Wb)? + s (dia. axle)* 
2 —_ 0.0982 
Where P = (dia. Cyl.)* & 0.7854 xX Boiler Pressure. 
] = Distance from center line of main rod to center line through 
frame. 
b Distance frem center fine of rail head to center line through 
frame. 
W = Weight on axle = Weight on pair of main wheels and axle, 
less weight of wheels and axles. 
D = Diameter of drivers. 
s = Stroke in inches. 
r = Radius of crank. 
Pl 
(W X b)®* = Bending moment due to piston thrust plus dead 
weight. 
03x WxD 
x 4 7 


Bending moment due to torsion. 


It is stated that the torsional stress is taken as the weight 
necessary to slip the drivers, with the claim that anything 


RAILWAY MECHANICAL 


ENGINEER 173 
the full bending force of the piston; therefore half the piston 
thrust is used. Also, one-half the piston thrust is taken for 
both bending and torsion as noted in the formulas. 

For example, let us consider a 2-8-0 type locomotive with 
P == 70,000 lb., 1 = 22 in., W = 40,000 lb. (less wheels 








and axles) = 32,000 lbs., b= 10 in., crank radius = 13 
in., stroke = 26 in., D = 57 in. 

0.3 « 40,000 57 
liber : 


70,000 > 
stress = \ (- > "= 
» 


22,2 *K 13 
) + (32,000 K 10)? 4 26 


819,500 = moment in inch-pounds. 
‘Then the f, s, solving 819.550 rites 
~ < ~ - . 0 , 
for an 8-in. axle d® & 0.0982 50.28 


Or with a fiber stress of 16,000 lb. the limit used in the 
text, the diameter equals 


819,550 
\ = 8.035 in. 
16,000 « 0.0982 


To this is added an allowance for wear for cylinder and 
axle and the axle diameter is then 9 in. at the journal. 

II. G. R. Henderson's method: 

This is on the basis of combined bending due to piston 
thrust and dead weight. ‘Torsion is not included as it is 
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Fig. 3—Diagram to Determine the Diameters of Crosshead Pins and Crank Pins 


above this is transferred through the side rods to the adja- 
cent drivers, as one crank is in a favorable position to slip 
the wheels when the other is on the dead center, thus taking 
up all the slack in the rods and relieving the axle from 





assumed that the piston is at the end of the stroke and the 
crank is on the center, under which conditions no torsion is 
present. Torsion is considered at a maximum when the 
pin is at the top or bottom quarters. 











174 RAILWAY 
Using the same symbols, quantities, and dimensions 

above the fiber stress for a 9-in. axle becomes 

4 V (PI)? + (ZW X Db) 00.000 
w sok i _-= 21,680 Ib. 

71.6 71.6 

At the top quarter we still have the vertical bending 
moment, 14 Wxb, as at the end of the stroke, but the hori- 
zontal force is dependent on the shipping of the wheels. 
The force P., causes a horizontal bending moment Pxl., but 
the resistance to slipping of the near wheel also causes a 
horizontal bending moment in the same direction, whose 


as 


V (70,000 * 22)2 4 


. Wxb 
value is ai and the horizontal bending moment be- 
RO.c 


comes ;—- 
tp xh (| 
W 
. . . 7 x - 
Che twisting or torsion moment equals 
Wx D 
14 


Combining the bending moments we have 


one (DX 1) + (b X r) 40.000 * 10,2 
yore W xb /Iwx- Beto V(- ) 4 
‘r 2 





57 X 22 + 10 X 13y° V 200,000 608 ,000- 639,700 
40,000 tee ae > Mp « bending moment. 
7 «13 
wx dD 40,000 57 
— —_— = —— = 363,000 Mt twisting moment. 
14 14 
According to Rankin the equivalent bending moment 
When Mp» is greater than Me = 
639,700 
Mut % Mv + V Mv? + Mit? or \ 639,700 163.000: 
979,050 Mot; or the combined bending and 1 g moment in inch-pounds. 


The fiber stress becomes 
979,050 


979.050 
for a 9 1 ( 


13,700 lb.: o1 11,500 Ih. 


d* X& 0.0982 


ll. F. J. 


84.19 


Cole’s method given in the 


lmerican King 1- 
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Diagram for Use with Method 1 


neer, April 1898, page 124, using the same symbols and 
hgures as for previous illustrations: 


1. Fiber stress from bending moment due to piston 
thrust,— 
Px 1 70,000 
t.os 10.800 Ib 
2x & 2x 714 
f (71.6 = R. for 9-in. axle) 
2. Fiber stress from bending moment due to dead 
load,— 
W Xb 32,000 x 10 
: — 40) lh 
eae 2X 716 
Combining to arrive at the resultant f. s., P 
V 10,8007 + 2,2402 = 11,020 Ib. 
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For the torsional stress the force of the piston is divided 
equally between the driving axles. In the illustration used 
there are four driving axles. We then have 
“’PXr 70,000 x 13 
_ - = 1,580 Ib, 
4x R 8 X 71.6 
Mr. Cole assumes that one-half of this quantity is the 
maximum torsional stress likely to occur at any one time. 
Then we have 


1,580 + 2 = 790 Ib. 
The stress due to centrifugal force = 
i a 40,000 5,373 
SS — 7,000 Th. 
8 X radius of curve 32.2 & 955 
The lever arm = ™% the diameter of the drivers = 28! 
in. and the fiber stress due to centrifugal force = 
7.000 &* 28.5 
2,800 Ib. 
71.6 
This is based on a 6 deg. curve, = 955 ft. radius, a 
speed of 50 m. p. h., of 73 ft. per sec. (73% = 5373). 


The flange pressure was assumed as not to exceed one- 
half of the torsional force, the remainder being assumed to 
he absorbed by the outer rail, or equal to 790 lbs. The 
equivalent bending moment as above equals 11,020 Ib. 
Combining this with the torsional stress the final resultant 

11,020 


; 11,020, * 
\ ( ) + 7902 = 11,407 I. 
4 


or say a 9-in. axle. 
Mr. Cole places the f. s. limit for fiber stress as follows: 
Meee ID arco is 06 a Sie 4 ats wise des caae Ava aanatl 8,500 Ib. 
£60 and 2-GO types ...6 ss okccccwccues 9,500 Ib. 
Me I hve o are ncsiin a 6a 6 ew elena se aseremelee 13,000 Ih. 
If a 9\%-in. axle is chosen the f. s. would be 
70,006 & 22 
—— 9,200 Ih. 
2 X $4.20 
W Xb 32,000 x 10 
Bin due to piston thrust -_— 1,900 Ih. 
>< 84.20 >< 84.20 
Bin due to dead load, combining, \ 9,200 1,900 9,397 Ib. 
4PX1 70,000 & 13 
Torsion 1,350 Ib. 
} Ir x 84.20 
\ssuming ene-half this amount, as before 675 Ih., 


9,397 


9,397 
’ ata \ ( ) + 675% = 9,441 Ib, f. s., 
4 


which, according to Mr. Cole’s limit stress would call for a 
9!0-in. axle. 

Recapitulation :— 

I. Method of G. L. Fowler and C. J. Mellin calls for 
a 9-in. axle. 

II. Method of G. R. Henderson calls for a 9-in. axle. 

III. Method of F. J. Cole calls for a 9'4-in. axle. 

‘The diameter found by the writer’s method, using the sam: 
figures as in the foregoing cases and based on 21,000 Ibs. 
fiber stress is: 

Equivalent or combined lever arm equals 





V 132 222 25.5 ig 70.000; 
Then the diameter of the axle 
‘ 70,000 X 25.5 
\ 9.47 in. 
1.000 « 0.0982 ; 


CORROSIVE EFFECT OF ACETYLENE.—With the increasing 
use of acetylene gas the risks of its corrosive effect on pipes 
and metal containers should be better known. ‘Tests have 
shown that most acetylene, as generated, attacked zinc, lead, 





brass and nickel to a slight extent; iron was affected six to 
seven times as much; but copper suffered more than any ' 
other metal tested. Copper was quickly changed into a soft, 

porous black mass. Tin, aluminum, bronze, german silver , 
and solder were practically unaffected.. Thus it would ap- . 
pear that copper and brass or other copper alloys should 


not be used as piping for acetylene-gas supplies, and that 
iron should be well tinned rather than galvanized or nickel 
plated.—-American Machinist. 











THE LOCOMOTIVE INSPECTION 


RULES" 





<xplanations Which Should Help to Prevent Mis- 
understandings of New Federal Government Code 


BY FRANK McMANAMY 


Chief Inspector of Locomotive Boilers, Interstate Commerce Commission, Washington, D. C. 


The locomotive inspection law is comparatively new, and 
is so comprehensive that explanations will no doubt be of 
substantial value in assisting carriers to meet the require- 
ments. ‘The locomotive inspection law and rules in no way 
affect or change any of the requirements of the locomotive 
boiler inspection law or rules. It is true that the form of 
reports for monthly and annual inspections were changed 
somewhat, a combination form covering the entire locomo- 
tive, including the boiler, being adopted, but this was done 
to avoid the necessity of requiring additional sworn reports, 
and not for the purpose of modifying in any way the boiler 
inspection requirements. 


BOILER LAGGING REQUIREMENT 


While we cannot assume the duty of advising carriers in 
every case of the expiration of periods allowed by the rules 
for making various tests and inspections, it is not out of 
place to direct attention to the fact that the five-year period 
for the removal of lagging from all boilers which were in 
service on June 30, 1911, expires on June 30, 1916, and 
that before that time they must have had at least one removal 
of lagging and have had the entire exterior of the boiler 
thoroughly inspected, as previded by Rule 16. On account 
of having postponed as long as possible any effort to meet 
this requirement, some carriers are now adopting the prac- 
tice of simply removing and replacing the jacket and lagging 
when the locomotive is in for monthly inspection, and so re- 
porting on Form No. 1. This does not meet the require- 
ments, and Form No. 1 cannot properly be used for making 
such reports. The purpose of requiring a complete removal 
of lagging is to permit a thorough inspection of the entire 
exterior of the boiler, which can only be made while the 
boiler is under pressure; therefore, hydrostatic test must be 
applied while the lagging is off, and a report made on 
Form No. 3. 


THE LOCOMOTIVE INSPECTION RULES 


In the preparation of the rules which were approved by 
the Commission in their order of October 11, 1915, effective 
January 1, 1916, it was considered advisable to follow as 
closely as practicable the general plan of the locomotive 
hoiler inspection rules. particularly with respect to making 
inspections and filing reports by the carriers. The purpose 
of this was to avoid, as far as consistent with a satisfactory 
compliance with the requirements, inconvenience and ex- 
pense to carriers in the matter of making reports. 

In order to avoid a duplication of reports, combination re- 
(Forms Nos. 1 and 3) were prepared, which cover the 
work required by the locomotive boiler inspection law and 
rules, and also by the amendment to the law and the rules 
issued in accordance therewith, and take the place of reports 
(Forms Nos. 1 and 3) previously required and, in genera}, 
these reports should be handled the same as the former ones 
were. 

I shall not attempt to explain or define each rule. 1 will 
try, however, to make clear those that are somewhat general 
in their terms, and also any with respect to which numer- 
ous questions have been asked. 

It will be noted that Rule 1, of the locomotive inspection 


ports 





*From a paper read at the Western Railway Club, Chicago, March 22, 
1916. 
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rules is identical in its requirements with Rule 1 of the boiler 
inspection rules, and makes the railroad responsible for the 
general design, construction and maintenance of locomotives 
and tenders. Rule 2 is identical with Rule 7 of the boiler 
inspection rules, and makes the officer in charge at each 
point where inspections are made responsible for the inspec- 
tion ‘and repair of all locomotives under his jurisdiction. 
Rule 3 is exactly the same as boiler inspection Rule 8, de- 
fining the meaning of the term “Inspector.” And they are 
intended to accomplish the same general results. 


RULE 4—DAILY INSPECTIONS 


Rule 4 of the locomotive inspection rules reads as follows: 

Each locomotive and tender shall be inspected after each trip, or day’s 
work, and the defects found reported on an approved form to the proper 
representative of the company. This form shall show the name of the rail- 
road, the initials and number of the locomotive, the place, date, and time 
of the inspection, the defects found, and the signature of the employee mak- 
ing the inspection. The report shall be approved by the foreman, with prop- 
er written explanation made thereon for defects reported which were not 
repaired before the locomotive is returned to service. The report shall then 
be filed in the office of the railroad company at the place where the inspec- 
tion is made. 

The general purpose of this rule is to require the present 
practice of inspecting locomotives daily to be continued, and 
to avoid, if possible, the necessity of requiring additional 
sworn reports of inspection. It is the practice of some car- 
riers immediately to conform to a Government requirement 
that is less rigid than their present system of inspection, ap- 
parently overlooking the fact that Government requirements 
are not shop standards, or intended to represent the general 
condition of equipment, but are minimum requirements, or 
limits which mark the point at which the Government will 
take action to bring about necessary improvement in the con- 
dition of equipment. In other words, they represent the 
extreme condition in which the locomotive will be permitted 
to continue in service. 

This being true, the effect of fixing by rule a monthly in- 
spection only, would be, in many instances, to have the car- 
riers accept that as the Government standard and neglect in- 
spections between those periods. The law was not intended 
to relieve carriers from inspections which have by years of 
experience been found necessary, but to insure the perform- 
ance of these inspections and such others as may be con- 
sidered essential to proper maintenance of locomotives. 
Therefore, Rule 4. providing for the usual daily inspection, 
in addition to the monthly inspection and report, became 
necessary. 

FIXING RESPONSIBILITY 

Form 2, which is required by Rule 4, was intended to ac- 
complish two definite purposes: First, to insure an inspec- 
tion of each locomotive at certain prescribed periods. Sec- 
ond, to require the foreman or officer in charge to know the 
condition of the locomotive, and to say why defects reported 
were not repaired before the locomotive is returned to service. 
One of the reasons for this is that in many cases it is prac- 
tically an impossibility when an accident resulting from de- 
fective equipment occurs, to fix the responsibility for the 
defects in question. The officers in charge of the work will 
often insist that the defect was not properly reported or not 
reported at all; therefore, that they should not be held re- 
sponsible for failure to make repairs. The person whase 
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duty it was to report such defects insists with equal vigor 
that the defect was properly reported, perhaps had been 
reported numerous times, but had not been repaired. Failure 
to find the reports of a defect does not always indicate that 
such reports were not made, because frequently carbon or 
other copies of such reports are obtainable when the original 
reports cannot be found. 

Rule 4, which requires an inspection after each trip, or 
day’s work, and a report showing the defects found, with the 
signature of the employee making the inspection, and requir- 
ing that the report shall be approved by the foreman, with 
proper written explanation made thereon for defects reported 
which were not repaired before the locomotive is returned to 
service, will assist in definitely fixing the responsibility for 
operating defective locomotives. It will also require the 
foreman to exercise more careful supervision over the work, 
so that he may properly sign the report. ‘These inspection 
reports must be kept on file in the office of the railroad 
where they can be checked. 

Some railroads are starting out with the evident intention 
of defeating the purpose of this rule. One of the most com- 
mon methods is to have two reports, one showing everything 
in good condition, properly approved by the foreman, which 
is kept on file; another, which may be the usual work book. 
or a different report, showing the actual defects and the re- 
pairs made. 

Railroading has, in a spirit of sarcasm perhaps, been de- 
scribed by a railroad man as “‘the art of placing the respon- 
sibility on the other fellow.” I do not agree with this 
definition, or that it particularly applies to railroad men, 
because I know that men in other lines of work are as profi- 
cient in evading responsibility for improper conditions as 
some railroad men; but we must admit that it pretty accur- 
ately describes practices that are too frequently met with. 

One illustration of this is the difficulty we are experienc- 
ing in getting Form 2 approved by the foreman, ‘with 
proper written explanation made thereon for defects reported 
which were not repaired before the locomotive is returned to 
service,” as required by the rule. We expected some diffi- 
culty in getting the inspections properly made, even though 
the rule differs but little, if anv, from rules which were 
supposed to be in general use, but we did not expect that it 
would be more difficult to get the foreman to perform his 
part of the work than it would be to get a proper inspection 
made. We were still further surprised to find that the ob- 
jections of the foremen were not to the approval of the 
report, as that is a comparatively small matter, but the re- 
quirement that “proper explanation must be made thereon 
for defects reported which were not repaired’ appears in 
many cases to be out of tram with their ideas of the duties 
of a foreman, and many of them resent being required to 
sav why defects reported were not repaired. 


LACK OF SUPERVISION 

If I were to be asked what in my opinion is the principal 
cause of locomotives being operated with defects which are 
violations of the rules, I would without hesitation say that 
the one important cause is lack of proper supervision. The 
wverage workman in any line of work will follow the stand- 
ard set for him by, and which is acceptable to, the person in 
charge of the work; or, in other words, they will give you 
just what you will take. It avails nothing to fix a high 
standard by rule, and then day after day, on job after job, 
accept work that is way below the standard thus set. This 
willingness to accept work that is below the standard, or 
failure to observe that it is below the standard, has a de- 
moralizing effect on the force and is the principal cause for 
poor work being turned out. 

In one instance a general officer of a railroad asked if 
there was not some way of being relieved from making out 
Form 2, stating that the mechanical officers had informed 
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him that they did not understand how they could hold their 
positions under the new rule which made it necessary to 
report actual conditions and show a record of the work not 
performed, with the reason. Upon being asked if the new 
rules would cause defects on their locomotives, he admitted 
that they would not. Further questioning brought out the 
admission that the only effect of this rule would be to require 
the officer in charge to assume the responsibility for sending 
locomotives out in a defective condition, and without re- 
pairs being made to defects which were reported. 

The mechanical officers on the road in question appeared 
to be perfectly satisfied to have the locomotives continue in 
service in a defective condition so long as they did not have 
to sign a report assuming the responsibility by showing that 
the defective condition had been reported and not repaired, 
and that the return of the locomotive to service without 
proper repairs had been approved. When that happened 
they immediately advised the general officers that under the 
new rules they did not see how they could hold their po- 
sitions. 

Some of the principal requirements in Rule 4+ about which 
there appears to be some misunderstandings are covered in 
the following explanatory circular, which was_ recently 
issued : 

CiRcuLaR No, 123 

In reply to numerous inquiries relative to the inspections after each trip 
er day’s work, as required by Rule 4 in the Commission’s order of October 
11, 1915, and to provide for a uniform compliance with its requirements, 
the following explanations are given: 

In road service, the word “trip” 
way Over a division or district. On branch or turn-around runs where one 
round trip is made in a day. “‘trip’’ will be held to mean “round trip.”’ 

In suburban, transfer, or short branch line service where more than one 


as used in this rule ordinarily means one 


round trip is made each day, also in yard service, “‘day’s work” (instead of 
Mee A 

trip’) will apply. 

For locomotives which make one or more round trips per day, with one 


end of the run a shop point, inspections made daily at such points will he 
accepted as meeting the requirements of the rule, even though the day's 
work is not completed there. 

In work-train or other service in which locomotives are tied up at out 
lying points where repairs cannot be made, inspection reports may be sent 
to the terminal at which the lecomotive is cared for. 

For double-crewed locomotives in yard service, where crews change in the 
yard, one inspection and repert each 24-hour period will be required. This 
may be made when the locomotive is taken in for fuel, water or fire-clean- 
ing: where such locomotives do not go to the shop for this, an inspection 
period must be provided, and the inspection as provided by the rule made 
once each 24 hours. 

The above intended to reduce the number of in- 
spections required by the rule, which are minimum requirements. 


explanations are not 


In this connection it is well to say at this time that the 
explanation of Rule + shown on page 41 of the explanations 
of rules issued by the Special Committee on Relations of 
Railway Operation to Legislation is one with which we can- 
not agree. The explanation reads as follows: 

“Any emplovee the railroads designate can sign the report 
instead of the foreman.” 

This was issued without having been submitted to any 
representative of the Government, and cannot be accepted, 
because it is contrary to the very purpose of the rule, inas- 
much as under it a call-boy, roundhouse foreman’s clerk, 
or any other employee could approve reports for repairs of 
which he knew absolutely nothing. 

WHO MUST SIGN REPORTS 

We have stated that at large terminals where the round- 
house foreman or general foreman is unable to approve the 
reports on account of lack of personal knowledge, the ap- 
proval of the gang foreman or the mechanic in direct charge 
of the work would be accepted, because of his having per- 
sonal knowledge that the work had been properly performed: 
but we will not accept the report approved by some employee 
who does not have such knowledge. 

The requirements of Rule 4 are identical with the system 
which has been said to have long been in force on many or 
practically all important railroads in the country, The 


instructions shown on the form of report are, in effect, the 
same as those contained on similar reports which have been 
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in general use. The only difference is that now there is a 
Federal requirement that these inspections be performed and 
the defects reported, and that the ‘foreman shall say why 
repairs were not made, while prior to January 1, 1916, it 
was a requirement of the carriers only, and, as was stated by 
one general manager, “There is a great difference between a 
Federal rule, which must be observed, and the same rule 
adopted by a railroad company, which may be varied from 
at pleasure.” Rule 4 and Form 2 simply continue in force 
what has been said to have long been the general practice 
with respect to locomotive inspection. 


ASH PAN REQUIREMENTS 


Rule 5 cannot, and was not intended to, modify or change 
the act of May 30, 1908, known as the ash pan act, requir- 
ing every locomotive to be equipped with an ash pan which 
can be dumped and emptied or cleaned without the necessity 
of an employee going under such locomotive. It was in- 
tended to, and does, provide that such ash pans shall be 
securely and properly attached and supported, and that the 
operating mechanism shall be properly arranged and main- 
tained in a safe and suitable condition for service. Our 
inspections have disclosed numerous cases where ash pans 
ure not maintained in accordance with the requirements of 
the law, the best evidence of which is the fact that it is an 
casy matter to find some man under a locomotive hoeing out 
the pan, because the devices for cleaning it are inoperative 
or inefficient. 

ORIFICE TESTS OF AIR COMPRESSOR 


Rules 6 to 15 cover the inspection and condition of brake 
and signal equipment, and provide, first, for an inspection 
before each trip, to see that the brakes are in a safe and 
suitable condition for service; second, for a service test to 
show the general condition of the compressors. 

One of the points on which the most numerous requests 
for information have been received, is the method of making 
an orifice test of an air compressor, and where the fitting 
containing the orifice disk should be attached. That is a 
matter on which we are not going to make a positive rule, 
lecause the orifice must be attached at some point where it 
will receive the supply of air from the compressor. The 
usual method is to attach it to the main reservoir, which is 
entirely satisfactory to us. If, for convenience, it is desired 
to attach it to the brake pipe at the rear of the tender, we 
will not object, because that is a more severe test than the 
rules require, inasmuch as the compressor must also supply 
any brake pipe leakage that may exist. 


“CLEANING WITH STENCIL AND PAINT BRUSH” 


Tests of distributing or control valves, reducing valves, 
triple valves, straight-air double-check valves, dirt collec- 
tors, and brake cylinders are also required at regular inter- 
vals, and a choice of three methods of recording the date of 
these tests is given. That is, it may be stenciled on the 
parts, stamped on metal tags attached thereto, or displayed 
on a card under glass in the cab of the locomotive. 

The rules so far have not required sworn reports of these 
tests to be filed, but the practice which we find is being fol- 
lowed on some railroads indicates that such a rule may be- 
come necessary, as we have found that the practice which 
has long been too general on repair tracks of “cleaning” 
triple valves and brake cylinders on cars by means of a 
stencil and paint brush, is being adopted for locomotive 
practice, and dates of testing and cleaning are being placed 
in the cab without any work having been performed. In a 
number of instances the date shown has been one on which 
the locomotive was not at the terminal at all. This prac- 


tice, if followed, will surely result in a change of the rule 
requiring such reports to be sworn to, placing a greater meas- 
ure of responsibility on the inspector and officer in charge. 
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WINDOWS 


Rule 16 covers the condition of cabs, warning signals and 
sanders, and attempts to provide for a reasonable view of 
the track and signals for the enginemen. One of the re- 
quirements which seems to be not generally understood is 
that relating to clear vision windows. It may be, perhaps, 
that the description of this window is not as complete as it 
might be. The term, however, indicates what is desired, 
and should in itself prevent the application of some of the 
windows which were designed to be used under this require- 
ment. I refer particularly to the type of window, supposed 
to meet this requirement, which has a wooden frame from 
1 in. to 2% in. in width across the front cab window di- 
rectly in the line of enginemen’s vision. This surely could 
not under any circumstances be called a “clear vision” win- 
dow. What is desired is not an obstruction, but something 
that will give an unobstructed view of the track and signals 
during stormy weather. On the best types the glass is 
securely attached to a frame at the top and sides only, 
leaving no obstruction across the center of the window at 
the bottom of the opening. Such a window will not obstruct 
the engineman’s vision in any way when closed, and in 
stormy weather, if opened slightly, it will give the engine- 
man an unobstructed view of track and signals, which can- 
not be obtained with his head out of the side cab window in 
ii severe snow or rain storm. 

TIMES FOR TESTS AND INSPECTIONS 

Misunderstandings with respect to the periods within 
which the various tests and inspections required by the loco- 
motive inspection rules must be performed have caused some 
confusion, and are resulting in some instances in Carriers 
making an extra effort to make tests which might properly, 
and perhaps more satisfactorily, be made at a regular in- 
spection period, and in other instances failing to make tests 
which should be made at inspection periods, and which will 
cause additional expense and delay to equipment when they 
are required later. 

To make this point clear, beginning January 1, 1916, 
which is the date the locomotive inspection rules became ef- 
fective, all tests or inspections required by them should be 
made within the prescribed periods. That is, inspections 
required monthly should be made within the first month, 
inspections required quarterly should be made within three 
months; and inspections required annually should be made 
within the year. This permits inspections required under 
the locomotive inspection rules to be made at the time the 
boiler inspections are made, and avoids the necessity of 
holding locomotives especially for this inspection. ‘ 

When the locomotive is held for inspection, all of the 
work should be done; otherwise, it is sure to cause incon- 
venience later. To illustrate: Hydrostatic test of main 
reservoirs is required at least once each year. The intent 
of this clearly was that this test should be made when the 
hydrostatic test is applied to the boiler, but we are receiv- 
ing annual reports from many roads showing hydrostatic 
test applied to the boiler, but none to the main reservoir. 
This is not only a failure to comply with the intent of the 
rule, but is sure to result in an inspector ordering the loco- 
motive held to have this work done, and it may occur at a 
time which will be very inconvenient. 


DRAW GEAR INSPECTIONS 


There has been some question as to the proper answer to 
item 6 on Form 1, with reference to the condition of draw 
gear between locomotive and tender. Rule 22 provides in 
part that 


The pins and drawbar shall be removed and carefully examined for de 
fects not less frequeitly than once in three months. 


This has been interpreted by some to mean that the con- 
dition need be shown but once in three months, but it simply 
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provides a particular inspection for the pins and drawbar 
which should be made. ‘The first sentence of the rule re- 
quires that— 


The draw gear between the locomotive and tender, together with the pins 
and fastenings, shall be maintained in safe and suitable condition for service. 


Which means not only the drawbar and pins, but also the 
safety bars or chains, with their fastenings; therefore, they 
must be known to be in good condition, and so reported on 
each monthly report in answer to item 6. When the draw- 
bar and pins are removed to make the special inspection 
required by the rule, that should also be indicated on the re- 
port. The remaining rules follow, with some slight modifi- 
cations, the standard practice recommended by the Master 
Mechanics’ Association, which should be so well understood 
that explanations are not necessary. 


ACCIDENTS REPORTED 


Up to March 1, accidents reported to us under the loco- 
motive inspection rules had killed 7 and injured 113 per- 
sons, and we know that, perhaps on account of failure to 
fully understand the requirements, all were not reported. 
Among the most serious, as well as the most frequent, class 
of accidents are draw gear failures, allowing locomotive and 
tender to separate, 14 accidents of this character, resulting 
in two killed and 13 injured, having been reported. Twenty- 
two persons were injured by defective reversing gear. Broken 
spring hangers have caused two deaths and six injuries. 
Cylinder-head failures have killed one and injured six. 

A general classification of accidents due to failure of 
parts of the locomotive and tender covered by the amended 
law has not been made, but is sure to be surprising. It is 
our purpose to investigate them carefully, and classify them, 
giving the cause. After a year or two of such work suffi- 
cient data will he available to enable not only the repre- 
sentatives of the wovernment, but of the railroads, to sys- 
tematically and effectively labor to remove the causes, and 
thereby reduce the number. 


CHATTERING WHEEL SLIP IN ELECTRIC 
LOCOMOTIVES* 


BY G. M. EATON 


When the steam pressure in the cylinders of steam mo- 
tive power is high enough to start slipping of driving 
wheels, their acceleration is fairly uniform and rapid, the 
load on the piston being well sustained on account of late 
cut-off and stored steam in pipes, etc. In contrast to this, 
with electric motive power, regardless of the method of trans- 
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tive the only moving parts having relatively high moments 
of inertia are the driving wheels. In an electric locomotive, 
the moment of inertia of the rotors, especially when oper- 
ating through a gear reduction, may be as great as or greater 
than that of the driving wheels. The combined inertia of 
connecting rods, cross-heads, piston rods and pistons is prac- 
tically negligible as far as it affects acceleration of driving 
wheels after slipping starts. 

In an electric locomotive, when slipping occurs, the 
sequence of events is as follows, regardless of the type of 
drive: Current is applied to the motor and the rotor starts to 
turn. Clearances in the entire transmission mechanism are 
first eliminated. ‘Then, as the torque is increased, the metal 
of the transmission, framing, etc., is bent and twisted, or 
otherwise deflected. ‘This stressed metal becomes a store 
battery of energy. Finally the tractive effort reaches a value 
sufficient to overcome the existing adhesion at the rail (co- 
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Fig. 2—Hand-operated Oscillograph for Recording Chattering Slip 
on the Wheel Tread 


efficient of friction of repose), and the wheel starts to slip. 
The instant relative movement occurs between wheel and 
rail, the coefficient of friction drops from that of repose to 
that of relative motion. ‘There is, therefore, an opportunity 
for the stressed metal to start discharging its stored energy, 
since part of the resisting force has disappeared. This 
energy is expended in accelerating the wheels ahead of the 
angular position they occupied relative to the rotor at the 
instant slipping started. Since the wheels are being accel- 
erated ahead of the rotors, the rotors are losing their load 
and will tend to speed up. 

Analyzing next the other division of the system, the ad- 
hesion at the rail will decrease as the velocity of the wheel 
tread relative to the rail increases. ‘The effort being trans- 
mitted through the transmission system, however, will de- 
crease very rapidly, due to expenditure of stored energy, and 

Average Time 0.1/8 Sec. 


| Variation from average probably due to human equation 
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Fig. 1—Oscillograph Record of Chattering Wheel Slip Made Directly on the Wheel Tread 


mitting the tractive effort from the rotors to the wheels, the 
acceleration after slipping starts is liable to be erratic, being 
dependent upon the distribution of rotating masses, and 
upon the characteristic of the coefficient of friction between 
wheel and rail. 

The fundamental difference between the running gear of 
steam and electric motive power is that in the steam locomo- 


.*From a paper presented before the American Institute of Electrical 
Engineers in New York, February 9, 1916 


as soon as this effort, which is tending to accelerate the 
wheels, becomes less than the adhesion at the rail, which is 
tending to retard the wheels, the wheels will evidently start 
to slow down. 

There are, then, two sets of rotating masses mechanically 
coupled, the masses at one end of the system accelerating 
and those at the other end retarding. As soon as clearances 
in the transmission are taken up, there is liable to be a jolt 
on the mechanical system, accompanied by a recoil. This 
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gives the setting for chattering action, and such action has 
been experienced in practically every type of electrically- 
driven rolling stock where the motors are sufficiently power- 
ful to slip the wheels at high adhesion. 

On the Norfolk & Western locomotives, after they had 
been in service for some months, evidences of failure were 
detected in the crank pins. The cause was traced to chatter- 
ing slip by means of a rough oscillograph, as shown in 
Fig. 2. The brakes were set on three trucks, and the oscillo- 
graph frame was set up on the fourth truck. The wheel 
tread was chalked. The oscillograph frame was oscillated 
about its supporting points A, the amplitude of oscillation 
being two inches. The time of complete oscillation was two 
seconds. ‘The scribers were pressed against the wheel treads, 
which were then slipped, and the characteristic diagram of 
the chattering slip was obtained, as showing in Fig. 1. The 
analysis in the figure is self-explanatory. By means of this 
diagram, it was possible to figure approximately the forces 
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Fig. 3.—Details of Extensometers Used to Check the Oscillograph 
Figures 


necessary to produce the acceleration and retardation which 
occurred, and the resultant stresses in the rods, pins, etc., 
were calculated. 

To check the oscillograph figures, extensometers were 
arranged, as shown in Fig. 3, by means of which the con- 
necting rods indicated their own stresses. The extension and 
compression of the rods were recorded by means of the com- 
pression of blocks of lead. The two methods checked within 
a very few per cent. On the basis of the results, new rods, 
pins, etc., were applied on the locomotives. ‘These have 
proved adequate for the service. 

This chattering slip was more evident on the Norfolk & 
Western locomotives than could have been anticipated, since 
this was the first time electric haulage had been applied in 
service where such extremely high tractive efforts were 
re juirec 1. 


ANTIFRICTION A MiISNOMER.—Antifriction metals, so 
called, are useful for lining bearings chiefly because of the 
ease with which they can be formed (poured) and their abil- 
ity to permit crushing and abrasion without great increase 
in friction, not because they have a lower coefficient of fric- 
tion: hence antifriction is a misnomer.—Power. 


REMELTING Basppirr MetraL Causes INFERIORITY.— 
When babbitt metal has been remelted a number of times, 
it loses its fluidity, becoming more “pasty” or “mushy” the 
oftener it’is remelted, and will not make as sharp, smooth 
and solid castings for bearings as when the metal is new. 
This probably is due to separation of the ingredient metals 
resulting from oxidation of those of lower temperature of 
fusion, when raised to much higher temperatures than may 
be necessary for the fusion of other ingredients.—Power. 
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*HE PREVENTION OF SPONTANEOUS 
COMBUSTION OF COAL 


BY J. F. SPRINGER 


Spontaneous combustion has been a source of much trouble 
and of considerable loss wherever coal has been stored in 
large quantities and many independent investigations have 
been made, all of which are in substantial agreement as to 
the underlying causes. In a previous article* the writer has 
endeavored to set forth what these causes are and to outline 
the conditions favorable to ultimate self-firing. 

From a practical standpoint one of the most important dis- 
coveries which has been made is that spontaneous combustion 
is due to accelerating oxidation and rise of temperature, the 
one activity continually boosting the other until actual igni- 
tion takes place. ‘There are, accordingly, two remedies: first, 
to shut off the oxygen supply; second, to keep down the tem- 
perature. 

The submergence of coal in water performs both of these 
functions. Bituminous coal stored under water, whether 
salt or fresh, is proof against self-firing. Submerged storage 
is further beneficial in that it preserves the thermal content 
and physical condition. New River, W. Va., coal, 4 in. in 
size, stored in salt water at Portsmouth, N. H.; Norfolk, Va., 
and Key West, Fla., either lost nothing at all of its heating 
value or the loss was less than .5 per cent. Similarly, the 
same coal of the same size, stored beneath fresh water at 
Pittsburgh, Pa., lost none of its heating value. In all of 
these cases the coal was stored two years. Parr and Hamilton 
in an investigation conducted under the auspices of a uni- 
versity in the middle west found that the heating value of 
submerged Illinois coals remained practically the same after 
a period of about nine months. All the coals were submerged 
when freshly mined, the interval between mining and sub- 
mergence in no case exceeding one month. About the only 
objection to this method of storage seems to be that it re- 
quires the firing of wet coal. This is a real objection where 
Illinois and Wyoming coals are used, as they mechanically 
retain 5 to 15 per cent of water after draining. In the case 
of high-grade eastern coals, however, if firemen are per- 
mitted to wet down their coal before firing, in order, as some 
say, “to make a hotter fire,” the addition during storage of 
the 2 or 3 per cent of moisture which these coals retain be- 
comes of little consequence. 

The capital outlay required to provide for submerged 
storage will differ with varying conditions. Where the 
storage is located on tide water or can be placed on the bank 
of a fresh water stream, the cost of construction would not 
appear to be necessarily unreasonable. On the other hand, 
where a special water-tight basin has to be constructed, the 
expense may be considerable. 

The United States Government has wet storage in salt 
water in the new coaling stations at Cristobal and Balboa, 
Canal Zone. At the former station, which is the larger of the 
two, the capacity for wet storage will be about 100,000 tons. 
This will be for navy coal and not subject to the demands of 
commerce. ‘The coal will be piled up above the sea level to 
a considerable height and there will be dry storage adjoin- 
ing. 

At a zinc smelting plant in Illinois consuming several hun- 
dred tons of screenings a day the problem of storage was 
solved by utilizing an abandoned excavation at a brickyard 
near by. The pit was 450 feet long, 250 feet wide and 45 
feet deep. No lining aside from coal screenings at 45 cents 
a ton was found necessary and a storage basin for 100,000 
tons was thus prepared at a very small outlay. The coal is 
delivered through a chute in which water is used to facilitate 
the movement and is recovered by a pumping operation. The 
total cost of handling, including interest and amortization on 








*See the Railway Mechanical Eng-neer for March, 1916, page 124. 
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the plant, the depreciation of the coal, etc., amounted to 22.5 
cents per ton. The originator of this system states that ex- 
periments have shown that with properly designed equipment 
equally as good results may be obtained with coal not coarser 
than will pass through a 6-in. screen. 

The use of carbon dioxide presents another possible means 
of cutting off the air supply from coal piles which might be 
applied under some conditions. Quantities of this gas are 
available in flue gases, which could be diverted and cooled. 
Its weight would then permit its use as a blanket over the 
coal pile to exclude the air, it being necessary, however, to 
provide a storage basin whose bottom and sides are air tight. 
Probably the greatest difficulty would be adequately to pro- 
vide against dissipation of the carbon dioxide through the 
action of winds across the top of the storage basin. 

The second remedy against spontaneous combustion seeks 
not to cut the air off but to supply it in quantity. Ignition 
will not take place until the temperature has risen to 600 deg. 
F. or higher. If the circulation of air is sufficient to carry 
away the heat liberated by the oxidation process oxidation 
may still continue, but will be slow and will not result in 
ignition. It has been suggested that the system of ventila- 
tion should be so arranged that the currents of air do not 
come in direct contact with the coal. In this way, the cool- 
ing effects may be obtained without exposing the coal to the 
oxygen supply in the flowing air. 

Ventilation has been tried, apparently with some success, 
at Montreal in the 250,000-ton storage of the Canadian 
Pacific. That it is not always to be depended upon, how- 
ever, may be illustrated by a case taken from experience in 
the Philippine Islands. A coal is mined on the island of 
Batan which changes its condition rapidly upon exposure 
to sun and air, losing its lustre and disintegrating into 
powder. Even in transit it is necessary to protect it from 
sun and wind to prevent this rapid alteration of condition. 
Several years ago 9,000 tons of this coal were stored by 
the Philippine civil government in piles about 15 ft. high, 
the piles resting on the ground and being protected by a 
roof. They were ventilated with alternate tiers of horizontal 
air passages, about 19 ft. 6 in. apart and at right angles to 
each other. The coal did not actually ignite, but the timbers 
used to make the ventilators were all badly charred. 

So far our attention has been occupied with measures 
which are somewhat elaborate and expensive. It is, no 
doubt, often the case that nothing approaching any one of 
these remedies is practical. Perhaps the most important of 
the precautionary measures which must ordinarily be de- 
pended upon to prevent spontaneous combustion is to store 
the coal only in low piles. As already pointed out in the 
preceding article, the safe height will vary for different coals. 
Heights greater than 15 or 20 ft., however, are generally 
dangerous. Another precautionary measure is to avoid 
breaking up the coal when putting it into storage. The 
fracturing results in the exposure of fresh surfaces to oxida- 
tion. Fine coal produced by handling tends to run down 
into the interior of the pile and, especially when freshly 
broken up, is highly susceptible to oxidizing influences. 
Furthermore, the interior of the pile is the dangerous region. 

More than ordinary care should be bestowed upon the 
storage of those coals which contain unsaturated compounds 
which are ready to absorb more oxygen. Although this 
process does not result in the formation of carbon dioxide, 
it nevertheless causes a rise in temperature. If the coal con- 
tains sulphur in the form of iron pyrites, another source of 
oxidation is present. The oxidation of iron pyrites is greatly 
accelerated when the coal is in a finely divided state and is 
also increased by the presence of moisture. 

In a report on this subject by Porter and Ovitz, among 
other precautionary measures, it is recommended that coal 
should be rehandled and screened after the lapse of two 
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months, and that storage be delayed for a period of six 
weeks after mining to permit the coal to “season.” Piling 
the coal in such a way that the lump and slack is distrib- 
uted is also recommended. ‘The lump should not be per- 
mitted to roll down from a peak to form air passages. 

Where the water supply could be obtained by diversion 
from a nearby stream it might be practical under some con- 
ditions to provide a system of water cooling by means of 
pipes through the coal pile. The piping might be permanent 
and so arranged as to interfere but little with the recovery 
of the coal. Of systems which have actually been tried, 
however, submerged storage is the most important and best 
meets the requirements. Where submerged storage is not 
permissible, the best practice is to store in shallow piles, 
leaving frequent aisles between. As a means of frequently 
testing the temperature until the danger period is past, iron 
rods may be thrust down into the mass at various points. 
These should be pulled out and examined every few days 
until the temperature begins to drop. Where excessive heat- 
ing or actual fire occurs, the very best method of attack is 
to dig out the heated coal. The use of water usually fails if 
the case of firing is really a bad one, because of the forma- 
tion by the fire of a protective covering of coke which pre- 
vents the penetration of the water. 


FUEL ECONOMY ON THE ROCK ISLAND 


W. J. Tellerton, general: mechanical superintendent, Chi- 
cago, Rock Island & Pacific, in an article published in the 
March issue of the Rock Island Employees’ Magazine, 
mentioned briefly the results of the systematic fuel economy 
campaign on that road and called attention to the possibility 
for further improvements. He said in part: 

“The special department to effect economies in the con- 
sumption of locomotive fuel, under the general direction of 
the mechanical department, was organized in January, 1913 
During the calendar year of 1915, as compared with the 
calendar vear of 1912, on the basis of cost of fuel per 1,000 
gross freight ton-miles, per 1,000 gross passenger ton-miles 
and per switch engine-mile, a reduction of $1,010,681.84 
was effected in the cost of locomotive fuel. I will not at- 
tempt to apportion the credit for this showing, as it was 
simply due to the co-operation of all employees, and they 
are to be congratulated on this excellent performance. 

“There are still very large opportunities for making fur- 
ther substantial reductions in the cost of locomotive fuel. 
For instance, during the fiscal year ended June 30, 1915, in 
freight service there was an average consumption of 16 
scoops of coal per engine-mile, in passenger service 7.4 
scoops per engine-mile and 9 scoops of coal per switch 


engine-mile. If a reduction of only one scoop of coal per 


freight engine-mile and one-half a scoop of coal per pas- 


senger and switch engine-mile can be effected, the following: 


annual saving would result: 


Premnt cervace: USUO2F Wom so viéis orc asie cs a claneneiceasaea $294,799.50 
Passenger service, 67,496 tOns. ......o0000.600 440 510.8:000006 151,864.75 
Wy SOreIee;, SOAS BOO oncdcn ca cca qisdcvdséaebias 54,101.25 


$500,765.50 
“Tt is felt that with the continued co-operation of all con- 


cerned these figures could be exceeded. The main factors- 


to be considered in accomplishing such a result are: 
“Complete work reports by the engineers and prompt. 
repairs by the roundhouse forces. This is also of vital 
importance in connection with the Federal requirements. 
“Properly sized coal delivered to the locomotive tender. 
“Locomotives should not be fired up an undue length of 
time in advance of the time they are needed, and care should 
be taken in. building the fire. 
“Proper instruction and co-operation of engine crews: 
and terminal employees in the proper and economical per-- 
formance of their duties.” 
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QUALIFICATIONS AND TRAINING OF 
CAR INSPECTORS 


BY MILLARD F. COX 


The training of car inspectors does not vary materially 
from the training of men in every walk of life, for specific 
expert work; it is a process without short cuts. There was 
a time when nearly all railroad men were supposed to have 
been brought up through a long course of apprenticeship. 
These conditions have changed; all men nowadays are spe- 
cialists, more or less. To say that a man can do anything 
is more than apt to create a doubt at once as to his ability. 

In order to test the practicability of the system employed 
on the road with which I am connected, I sent a brief com- 
munication to one of our general car inspectors, asking him 

erswer a number of questions categorically. They are 
give. below, with his replies: 


(1) Where do we get our Car Inspectors? 
As a rule we select from car repairers and car 
oilers the most intelligent and active man. 
How do they master the Rules of Interchange? 
We supply them with the M. C. B. rules and in- 
struct them to read and memorize them as much 
as possible. 
How are these men trained and developed? 
When selected, we instruct a man in a general way 
what we expect of him, and that his continuance 
as an inspector will depend entirely on his con- 
duct and the way he performs his duty. Then 
we place him in a location where there is more 
than one inspector working so that he is a con- 
stant partner or understudy to an experienced in- 
spector. Later, when from daily observation we 
see that he is doing well, we can transfer him to 
a place where there is but one inspector. 
Do they get any special training ? 
As stated in No. 3, practical experience and such 
constructive criticism as from time to time may 
be rendered against or in favor of their work. 
What are the requisite qualities for a good inspector? 
Honesty, sobriety, firmness of decision, loyalty, and 
intelligence. 
Should he be a mechanic? 
This is not absolutely necessary if in train service, 
but in the shop or on new work, he should be a 
mechanic. 
What opportunity has he to advance in the serv- 
ice ¢ 
If in train service, he might from time to time 
advance to become a foreman of inspectors, or gen- 
eral inspector. If in the shop, to a gang foreman, 
shop or general foreman. 

The necessary qualifications for a good car inspector 
might be enumerated at considerable length. The essen- 
tials are a clear head, an accurate memory, keen, quick eyes, 
and sound judgment. Without some of these, he cannot 
hope to reach any remarkable distinction. I once knew 
a man—the foreman of a large shop—who was one of the 
best organizers and disciplinarians I ever saw; and yet he 
was almost invariably under the influence of liquor. His 
legs were often shaky, but his head, never. Not many men 


are so constituted, and it is just as well that they are not. 

Sound judgment will almost stand for all the other es- 
sentials mentioned, if it is genuine. Sound judgment is 
common sense, and common sense is sometimes uncommonly 
scarce among inspectors, other than those who confine their 
efforts to cars. One of the most energetic inspectors I know 
is a man who knows everybody, much in general, and little 
about his own particular business. He could always tell 
what might, would or should happen, but when it did, his 
idea was the last to be accepted. His judgment is faulty. 

The wide-awake, energetic inspector should be a man of 
ideas. Opportunities are now, and always will be open to 
the man with an idea, whether a car inspector or not. They 
need not necessarily be new, as all ideas are said to be 
“old things forgotten and found again.” Such a man will 
be classed as a thinker, and the right word at the right 
time is effective. To think is to evolve, and if this process 
is repeated often and long enough, something will come to 
pass. A mechanical inspector without an idea is about as 
“dry pickings” as anything I know of. 

The rules governing the interchange of cars are not as 
complicated as they will’ be. No normal human being can 
ever hope to be able to answer off-hand every question that 
arises regarding interchange; nevertheless, these rules must 
be studied and understood, or the inspector will lose his job, 
and before being discovered, damage the officer higher up. 
Therefore, he should have a clear head and accurate mem- 
ory. 

He will occasionally make a mistake, and when this oc- 
curs, it is ours to reason with him; and here is where he 
will prove himself if he is made of the right stuff. If by 
talking the matter over you find him nervous, high-strung, 
making you feel that you have not advanced a peg toward 
convincing him one way or the other, talking as it were in 
a circle, cut it short right then and there; you have struck 
a hopleless case. If on the other hand, he shows an incli- 
nation to prove his case calmly with facts and reason, show- 
ing an intelligent grasp of the meaning of the rules, encour- 
age him. 

Occasionally, superior men are discovered by accident. 
I once lost a very valuable foreman. He was so essential 
to our organization that I was puzzled for a while when 
he announced his intention of quitting. There did not 
seem to be one man in the department who could fill his place. 
In my dilemma, I appointed a man temporarily who, though 
a very skilled workman, had never shown one leadership 
trait. To my amazement, he seized this opportunity and in 
a short time had matters well in hand and proved entirely 
satisfactory. Here was a man so modest that it made his 
discovery well-nigh impossible. Our car inspectors must, 
when in the right, know how to assert themselves occasion- 
ally. Aggressiveness in an inspector is a fine quality; such 
a man never lets an obstacle go unsurmounted. If some- 
thing unusual should get by him, he must be man enough 
to acknowledge it squarely, so as to be fully and clearly 
understood by his foreman. To go home after a long, stren- 
uous day’s work, feeling in your mind that however slow or 
plodding John seems to be, you know that whatever he tells 
you is absolutely correct, is a comforter of no mean propor- 
tions. 

A car inspector’s knowledge must be gained by hard 
study and close application, to be of real and lasting value 
to himself and to his employer. 
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HOPPER COAL 


CARS FOR INDIA 


Steel Equipment for Use on a Road With 5 ft. 6 in. 
Gage; Capacity, 94,000 Ib.; Weight, 49,000 Ib. 


An interesting design of hopper coal car has recently 
been worked up by the Birmingham Railway Carriage & 
Wagon Company, Ltd., Smethwick, England, and 66 of 
these cars built for the Bengal-Nagpur Railway, which is a 
5 it. 6 in. gage road. The cars have a capacity of 94,000 
ib. and a light weight of 49,000 Ib. 

The framing is built up mostly of structural shapes and 
plates, although pressed material is used in some instances. 
rhe side sills have 4 in. by 4 in. by 5¢ in. top and bottom 
ingles with % in. web plates, and are 10 in. deep at the 
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Section A-&. Section C-D. 


Cross Sections of the Hopper Car 


nds and 24 in. deep at the center, this depth being main- 
tained for a distance of 10 ft. 9 in. The side stakes are 
5 in. by 2% in. by 5-16 in. channels and 4 in. by 3% in. 
y 3@ in. tees, the depth of the car side being 5 ft. 8% in. 
Che inside length of the car at the top of the hopper is 3 
ft. and the top members of the body frame are 234 in. by 
in. by 3 in. angles. 
As will be seen from the illustrations, the car is so sup- 


5 


The center sills are continued to a point 4 ft. beyond the 
center of the body bolster where they are connected to a 
3g in. pressed transverse channel, this channel being at 
the hopper slope. Diagonal braces consisting of 9-in. by 
3¥%4-in. 22.7 lb. bulb angles extend between the body bol- 
sters and the buffers. The cars are braced from the sides 
of the body to the side sills by 4 in. by 3% in. by % in. 
tees and at the center sills by 5-16 in. pressed plate gussets. 











An End View of the Hopper Car 


The plates used in the body are for the most part 7 lb. and 
10 lb. per sq. ft. 

The trucks are of a built up type, the frame used being 
made of 5¢ in. plates with channel transoms and end sills. 
They have 37 in. diameter wheels and a wheel base of 6 ft., 
the distance between the center pins being 29 ft. 3 in. The 
hopper doors are operated horizontally by racks and pinions 
through the medium of Bramptons’ rail chains which are 














Steel Hopper Car Built in England for the Bengal-Nagpur Railway 


orted on the trucks that the hopper hangs between them 
and comes close to the track at the bottom. The center 
sills are 10 in. channels, weighing 19.85 lb. per ft. and 
extend between the 314 in. by 10 in. channel end sill and 
the body bolster which is built up of 10 in., 30 lb. chan- 
els and top and bottom cover plates 28 in. by 5-16 in. 


enclosed in special cases, the gearing being operated by 
hand wheels on either side of the car. The brakes are of 
the combined vacuum and hand lever type, having 21-in. 
cylinders with separate 14 in. diameter vacuum chambers. 
Both brakes operate on all the wheels of the car. 

The cars were tested with a load of 179,000 lb. or 44,800 
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lb. per axle without any trouble resulting. The following 
table gives a list of the principal dimensions: 


IN OSES POOR PRR ETO PE ET TPTCR  aeee 44 ft. 11 in. 
TMM re aid /ak aye. G oe aie PUG ois Ree Da weceae ewes 40 ft. 9 in. 
NN lo hes ca alone 93 25yra bys a4 0) bg) < Beaders hie 0, Ow ON ecole 35 ft. 
NN ood cas <a lug 5 Sin 'o(h- ERISA SE WSR Ra RSO > ft. 
dS rg ohh ao ahdace sd ia wid ims w tees Ve WN ee 2 tt. 3s im. 
ER RS EOE Eee eee ee a Se 
IE SEEN a ge 6091d hc Fao Aaa 8b 16 Wik AS alain 4a b Flas we'eevemetend 6 ft 
ESS SOE, 5 a ee 3 ft. 73 mh. 
SRT EERO .5% in. by 10 in 
eee er ee eee 42 in. by 42 in. 
IE RTI ec Vas cea cu ablar sag. 8 SEle aisle Reueewr eae wae ws 10 ft. 9 in. 
ee EE | Se ee ea eee 9 ft. 9 in. 
i ac wd Sarah ainkd aedaietod 49,000 Ib. 
MN eee atti ea it bins iaa.anase/eipioie) Aid's dias Alele/ a aicalew aed Cale 94,000 Ib. 


TABLES FOR DETERMINING THE 
MOMENT OF INERTIA OF RECTANGLES 


BY C. H. FARIS 


Since the recommendation of the committee on car con- 
struction of the Master Car Builders’ Association that the 
minimum strength for steel underframes be determined on 
the basis of the stress to end load in the center sills, fre- 
quent investigations are required to determine whether cer- 
tain designs will meet the requirements outlined by the com- 
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to simplifying the computations necessary to determine the 
moment of inertia of sections which are treated in the man- 

h* 
In Table I are given the values of — 

12 
for values of h from zero to 13 by sixteenths of an inch, 
Table II containing similar information for values of / from 
14 in. to 41-7% in., varying by eighths of an inch. By using 
the tables the moment of inertia of any rectangle can be 
found by simply multiplying the tabular value corresponding 
with the height of the rectangle by its breadth. 

The tables may be applied to the finding of the moment 
of inertia of a triangle by the use of the formula shown in 
Table II. For ordinary use the values for intermediate 
heights may be obtained with sufficient accuracy by inter- 
polation between the values given in the tables. 


ner outlined above. 


FirE DAMAGE TO ELECTRIC GENERATORS.—The chances 
of generators of the older types being seriously injured by fire 
in the event of some part of the insulation failing are slight. 
Their freedom from fire damage is due principally to the 
comparativey low speeds, the accessibility of the combustible 
insulation, and the large mass of the machines per unit of 
capacity. In the case of generators of the turbo type this 
condition is reversed. Undoubtedly manufacturing companies 



































mittee. Such investigations, as well as any investigation of have given the subject serious thought, but there is still very 
Tasce I 
Moments of Inertia of Rectangles for variable depth h and breadth b = 1 
0 1 2 3 4 5 6 7 8 9 10 11 12 13 
Dsascssevde sacices -08333 66667 2.2500 5.3333 10.417 18.000 28.583 42.667 60.750 83.333 110.92 144.00 182.08 
Wei vitis.dsiesiocers -00002 -09996 73114 2.3936 5.5873 10.812 18.568 29.356 43.674 62.024 84.906 112.82 185.74 
_ ae .00016 .11865 .79964 2.5431 5.8491 11.218 19.149 30.142 44.698 63.316 86.498 114.74 148 188.42 
. eres -00055 13955 .87229 2.6988 6.1190 11.633 19.741 30.942 45.738 64 627 88.109 116.69 150.8 191.12 
Miiencticaaisieaie .00130 .16276 -94922 2.8607 6.3971 12.059 20.345 31.757 46.793 65.954 89.741 118.65 153.19 193.85 
ea ometnessverece .00254 -18842 1.0305 3.0289 6.6835 12.494 20.961 32.585 47.865 67.300 91.393 120.64 155.54 196.61 
Miietacaaisar0 .00439 -21663 1.1164 3.2036 6.9784 12.941 21.590 33.428 48.952 68.665 93.064 122.65 157.93 199.39 
eee -00698 -24754 1.2068 3.3849 7.2817 13.397 22.232 34.284 50.056 70.047 94.756 124.68 160.33 202.20 
|, aren 01042 .28125 1.3021 3.5729 7.5937 13.865 22.885 35.156 51.177 71.448 96.469 126.74 162.76 205.03 
itaiawigsrscore:s.0 01483 -31789 1.4022 3.7678 7.9146 14.343 23.552 36.042 52.314 72.867 98.202 128.82 165.21 207.89 
eee 02034 -35758 1.5073 3.9696 8.2443 14.832 24.231 36.944 53.468 74.306 99.955 130.92 167.69 210.78 
| are 02708 -40046 1.6176 4.1784 8.5831 15.331 24.924 37.859 54.639 75.762 101.73 133.04 170.20 213.69 
i eacaitis straints 03516 -44662 1.7331 4.3945 8.9310 15.842 25.629 38.790 55.827 77.238 103.52 135.19 172.72 216.63 
Eee 04470 -49620 1.8539 4.6179 9.2882 16.365 26.347 39.736 57.032 78.733 105.34 137.35 175.28 219.60 
ret .05583 -54932 1.9803 4,8488 9.6548 16.898 7.079 40.698 58.254 80.247 107.18 139.55 177.85 222.60 
Daikip a's 8 aisves 46866 60610 2.1123 5.0872 10.031 17.443 27.825 41.674 59.493 81.781 109.04 141.76 180.46 225.62 
Multiply the tabular value for the given depth by the given breadth to get the required moment of inertia of any rectangle. 
Tas.e II 
14 15 16 17 18 19 20 21 22 23 24 25 26 27 
ar Seetaresewis 228.67 281.25 341.33 409.42 486.00 571.58 666.67 771.75 887.33 1013.9 1152.0 1302.1 1464.7 1640.2 
ee eee 234.85 288.34 349.40 418.51 496.20 582.94 679.24 785.6! 902.54 1030.5 1170.1 1321.7 1485.9 1663.1 
ER rere 241.14 295.55 357.58 427.75 506.53 594.44 691.98 799.64 917.93 1047.3 1188.4 1341.5 1507.3 1686.2 
ak n4e eicieie 247.54 302.88 365.90 437.11 517.01 606.10 704.87 813.84 933.49 1064.3 1206.8 1361.6 1529.0 1709.5 
aR crea 254.05 310.32 374.34 446.61 527.64 617.91 717.93 828.20 949,22 1081.5 1225.5 1381.8 1550.8 1733.1 
re 260.68 317.89 382.92 456.25 538.40 629.87 731.14 842.73 965.13 1098.8 1244.4 1402.2 1572.9 1756.8 
sin sherateainiare 267.42 325.58 391.62 466.03 549.32 641.98 744.51 857.43 981.21 1116.4 1263.4 1422.8 1595.1 1780.8 
: Seer 274.28 333 40 400.45 475.95 560.38 654.24 758.05 872.30 997.48 1134.1 1282.6 1443.6 1617.6 1804.9 
28 29 30 31 32 33 34 35 36 37 38 39 40 41 
Ee 1829.3 2032.4 2250.0 2482.6 2730.7 2994.7 3275.3 3572.9 38880 4221.1 4572.7 4943.2 5333.3 5743.4 
MR scat 1853.9 2058.8 2278.2 2512.7 2762.8 3028.9 3311.6 3611.3 39286 4264.0 4617.9 4990.9 5383.5 5796.1 
. Seen 1878.8 2085.4 2306.7 2543.1 2795.2 3063.3 3348.1 3650.0 3969.6 4367.2 4663.5 5038.9 5434.0 5849.1 
PRecccsccece 1903.8 2112.3 2335.4 2573.8 2827.8 3098.0 3384.9 3689.0 4010.8 4350.7 4709.4 5087.2 5484.7 5902.5 
MSGi tk cisieiae 1929.1 2139.4 2364.4 604.7 2860.7 3132.9 3422.0 3728.2 4052.3 4394.5 4755.6 5135.8 5535.8 5956.1 
Meaicisisisisinine's 1954.6 2166.7 2393.6 2635.8 2893.8 3168.1 3459.3 3767.8 4094.0 4438.6 4892.0 5184.7 5587.3 6010.1 
- Ree 1980.3 2194.2 2423.0 2667.2 2927.2 3203.6 3496.9 3807.6 4136.1 4483.0 4848.8 5234.0 5639.0 6064.4 
carreras 2006.2 2222.0 2452.7 698.8 2960.8 3239.3 3534.8 3847.6 4178.4 4527.7 4895.9 5283.5 5691.0 6119.0 
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the properties of other sections in an analysis of the stresses 
in steel car members, usually involves the tedious computa- 
tion of the moment of inertia of a number of rectangles into 
which a diagram of the section has been divided. 

The accompanying tables have been prepared with a view 


much to be desired. Besides improving the non-combustible 
properties of the coverings, it would seem feasible to provide 
means for cutting off the ventilating system and thus dimin- 
ish the supply of oxygen, or even to introduce CO, in the 
place of air in the cooling system.—The Engineer. 








FOREIGN CAR REPAIRS AND BILLING 


A Comprehensive System Which Has Been De- 
veloped for Effectively Carrying Out This Work 


BY &.3. WAY 
General Foreman, M. C. B. Clearing House, Pennsylvania Railroad, Altoona, Pa. 


With the extension and growth of railway transportation 
facilities, it became necessary to perfect a system whereby 
the interchange of freight cars between railroads would be 
possible regardless of the ownership of equipment, and at 
the same time the car owner would be protected against un- 
usual damage to his equipment; also so that the car owner 
would reimburse the handling line for repairs made, due to 
ordinary wear and tear. This was accomplished by the 
formulating of a code of rules by the Master Car Builders’ 
Association, governing the interchanging of and repairs to 
freight cars, which rules also classified defects or damage, 
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Fig. i—Car Inspector’s Record Blank 
as between owner and handling line’s responsibility. Up to 
within a comparatively few years these rules, although 
making possible the interchange of cars, operated adversely 
to the prompt movement of traffic at junction points, due 
to the receiving line being permitted to reject both loaded 
and empty cars when they were defective. This condition 
was further aggravated on account of the handling or de- 
livering line being held responsible for numerous defects. 
The present rules of interchange, which are the outcome 
of revisions from year to year, to be consistent with changing 
conditions, are so broad and liberal that freight cars can 
now move practically unrestricted over the country and today 
the car owner is, with a few exceptions that are specifically 
provided for in the rules, responsible for all repairs that are 
not due to wreck or derailment; in fact, a foreign car cannot 
be sent home for repairs unless the road having the car in 
its possession has direct connection with the owning road. 
Therefore, the repairing of freight equipment cars while 
away from the home road has necessarily developed into one 
of the most important of the many phases of railroad work. 
If you will consider for a moment that approximately 
$182,000,000 is expended annually by the railroads of the 
United States for repairs to freight cars and that conserva- 
tively estimated, 20 per cent of this amount, or $36,000,000, 
involves repairs to cars on foreign roads, and consider also 
that this enormous sum of money is exchanged between rail- 
roads without any definite means of checking against the 
work performed by repairing lines, it will be realized that 
the repairing of foreign cars and billing for the repairs 
occupies a unique position in business, for the reason that 
there is, perhaps, no other line of business where such large 
sums of money are exchanged merely on the basis of com- 
mon honesty. With approximately 2,000,000 freight cars 


*A paper read before the Railway Club of Pittsburgh, March 24, 1916. 


moving freely over the country subject to repairs first by one 
road and then by another, it will also be readily appreciated 
that in order to protect the car owner, and that the prin- 
ciples upon which this important branch of railroad work 
are founded, may be safeguarded, two things are necessary: 
First, adequate supervision; and, second, a thorough and 
efficient system of preparing original records and compiling 
charges from such records. 

The question of supervision is one that cannot be taken 
up in detail in this paper, as such details are affected to a 
great extent by local conditions; but there are several points 
in this connection which, in my opinion, are worthy of con- 
sideration. Shop supervision, insofar as it relates to M. C. B. 
work, need not ordinarily cause much concern, for the rea- 
son that the majority of the shops have well-organized 
forces, particularly where the work is handled on a piece- 
work basis. This is not true of the work performed in 
transportation yards,: for the reason that the work of indi- 
vidual inspectors or repairmen cannot be personally super- 

















































































































M. P. 124 M01K 2-26-1914 HE x 
PENNSYLVANIA RAILROAD COMPANY. 
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REPAIR CARD NO 
 — 
| To Gang Leader 
| Car No. _ Initials Kind 
| Commenced Completed 
Light Weight lbs. Size of Axles 
Charge to 
one KIND GF MATERIAL pn eo steel Credit 
hse enero = ee 
_ SEAL REPORT and DAMAGED LADING. 
Foreman. 
azWhen Compieted, Card must be promptly sent to SHOP CLERK. 
Fig. 2—Repair Card 
vised by the foreman. Therefore, the possibilities for 


erroneous charges originating in yards are much greater 
than is the case with charges originating on regular shop 
tracks. 

On account of repairs made in yards representing, indi- 
vidually, very small amounts, it may not occur to some that 
this branch of the work warrants special attention; but, as 
previously stated, as it is impossible for the foreman to per- 
sonally supervise the repairs to each individual car, and the 
necessity, therefore arises of depending upon each workman 
to make proper returns, in addition to the fact that these 
charges in the aggregate involve considerable sums of money, 
it is imperative that a clearly defined system be established 
for checking up this work. ‘This can be accomplished by 
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delegating competent men to make periodical checks of the 
work performed by each inspector or repairman at all yard 
repair points. These investigations should be in the nature 
of a surprise check in order to realize the best results. 

Another feature in connection with the supervision of re- 
pairs to foreign cars which may be productive of splendid 
results if handled along the proper lines, is the centralizing 
of M. C. B. billing work at one point on a system. Where 
the centralization idea is carried out and the billing repair 
cards from all points on the system are forwarded to one 
central office, a great deal of valuable information reflecting 
the condition as well as the practices at the various repair 
points, can be obtained by carefully analyzing the character 
of the charges, the reasons shown for making the repairs, etc. 
In other words, where this system is in effect the billing re- 
pair cards covering the charges against two or three roads, 
selecting different roads each month, should be sorted out 
by stations before the bill is rendered. This will permit of 
a careful comparison of the work performed at the various 
repair points and will readily disclose a tendency on the 
part of one point toward specializing on certain items of 
repairs, the use of stereotyped terms in designating reasons 
for repairs, etc. Where such tendencies are apparent, an 
immediate investigation can be made with a view to de- 
termining whether or not there is any special reason for such 
conditions existing, and, if necessary, corrective measures can 
be applied. Briefly, the plan outlined will enable those in 
charge of the M. C. B. work to keep in close touch with the 
conditions that obtain over the entire road. It is, of course, 
the general practice of roads to analyze the bills rendered 
against them somewhat along the plan as outlined above, 
and, while this is necessary, it is equally as important, and 
in fact the duty of every road, to make a similar study of 
their own charges. 

Of equal importance to the question of providing for ade- 
quate supervision, is that of providing for suitable original 
records, for the reason that upon the correctness of the 
original record depends largely the correctness of the billing 
repair card. This card is the for the exchange, 
monthly, of large sums of money between the railroads of 
the country, and in an endeavor to bring out what may be 
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Fig. 3—Reverse Side of Repair Card Shown in Fig. 2 


considered some of the most essential points that should be 
covered by original records, the forms that are used in 
vards, as well as on shop and repair tracks on the Pennsyl- 
vania Railroad, have been incorporated in this paper. 

Original records may be divided into two general classes: 
Yard Inpector’s or Repairman’s Record and Shop or Repair 
Track Record. 

On account of the conditions previously outlined under 
which repairs are made to foreign cars in yards, it is ap- 
parent that special consideration should be given to provid- 
ing a suitable record blank for this work. ‘This blank 


should be so designed that the repairman, when he has filled 
in the information called for, will have a record that will 
show all the information necessary for the preparation of the 
billing repair card. 

It may be interesting to consider for a moment the car 
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inspector’s record blank, shown in Fig. 1. This form has 
been adapted not only to a record of repairs, but also shop- 
ping records, interchange records, and in fact any inspec- 
tion record which an inspector may be called upon to make. 
As the note at the bottom of the blank explains, the word 
“Defects” shown at the top of the center column, is marked 
out when it is used as a record of repairs; likewise, the 
word “Repairs” is marked out when the blank is used as a 
record of defects. A space is also provided for showing 
the reason for making repairs, and the detailed instructions 
which govern the use of this form emphasize the importance 
of showing in the space referred to the actual reasons for 
making the repairs; in other words, the practice of using 
stereotyped terms is positively prohibited and no report cov- 
ering repairs is acceptable unless the reason for making them 
are shown. 

Attention is particularly drawn to the extreme right-hand 
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Fig. 4—Shop Record of Wheels and Axles Changed 


column under the heading “N. 
“N. B.” stand for the words “No bill,’ while the letters 
“B. O.” represent the words “Bill owners.” This column 
may not, at first thought, appeal to many as being very im- 
portant; yet it was incorporated in this form in order to 
carry out the idea of having a record from which the billing 
repair card can be prepared without any assumption what- 
ever on the part of the person making up the billing repair 
card, as to whether or not any item of repairs is chargeable 
to car owners. For example, an inspector or yard repair- 
man might have occasion to replace roofing boards that had 
been damaged on account of being cornered or raked, and 
if he was not required to specify whether these repairs should 
be considered “No bill” or ‘Chargeable to car owners,” he 
might merely show on his record that the boards were broken 
and in the absence of any other information the repairs may 
be charged against the car owner. It is well known that 
inspectors not engaged in interchange inspection, or, in other 
words, those that handle ordinary train inspection or repairs, 
in many instances do not attempt to familiarize themselves 
with the M. C. B. rules insofar as differentiating between 
handling line’s and owner’s defects; and, therefore, they 
may fail to show the necessary information on their records 
that will enable the person preparing the billing repair card 
to make proper disposition of the charge. Therefore, by 
requiring each inspector or repairman to determine the re- 
sponsibility and indicate it by proper designating marks on 
their records, they are compelled to study the rules and will 
naturally develop into more efficient inspectors, and the 
records will be more reliable. 

Another requirement in connection with the use of this 
form is that each repairman must make his own record of 
the repairs he makes and his personal signature must appear 
in the space provided for it. This requirement is considered 
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very important and, in fact, necessary in order to obtain a 
reliable record, for the reason that it eliminates the undesir- 
able practice that is frequently followed where one man is 
permitted or required to take the records for several men 
working in the same gang. Where the latter practice ob- 
tains, there is a possibility that the man held responsible 
for keeping this record will take a record covering certain 
items of repairs before the repairs are actually made, with 
the result that if, for any reason, the repairman fails to 
make the repairs, an improper charge is rendered against 
the car owner. Another advantage in connection with re- 
quiring each man to take his own record, is that he can be 
held individually responsible not only for the repairs, but 
also for the record. 

The detailed requirements as just outlined are absolutely 
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Fig. 5—Record of Triple Valve Repairs 


essential to a complete and correct record; and when proper 
consideration is given to the fact that the original record of 
repairs made is the basis for a charge against the car owner, 
too much importance cannot be attached to the question of 
providing suitable forms. This particular blank is gotten 
out in books of one hundred, and the blanks covering an 

ispector’s records for a day are removed from the book 
a turned into the office at the close of the day. It thus 
has an advantage over a book record, for the reason that 
where a book record is used, the inspector must necessarily 


carry the book until it is entirely filled, with the result that 
it may become lost, and as is frequently the case, some of 
the records become blurred and illegible. Further, this 


blank is convenient for filing, as it can be filed either with 
the repair cards covering the repairs enumerated on the indi- 
vidual blank, or it can be filed separately, keeping each day’s 
records together, either of which methods permits of ready 
reference. 

Shop or repair track records are to a certain extent gov- 
erned by the requirements of the various roads, and while 
there are not the same possibilities for improper records on 
shop or repair tracks as there are in C. T. yards, the fact 
that the former embraces more extensive, as well as a varied 
class of repairs, makes it necessary that a thorough system 
for keeping records of this branch of the work be provided. 

Fig. 2 shows one side of our repair card on which is 
recorded each operation performed, the reasons for making 
the repairs and the price paid the workman for the opera- 
tion. The same instructions obtain with reference to using 
the actual reasons for making the repairs on this form as 
were previously outlined in connection with the car inspec- 
tor’s record blank. All the information shown on this form 
is filled in by the piece-work inspector, who outlines the 
work to be performed, and who also checks the work after it 
is completed; and the piece-work inspector is held personally 
responsible for showing the correct reasons for making the 
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repairs, as well as the operations which were performed. 

Fig. 3 shows the opposite side of this shop repair card, 
the particular feature of which is that the piece-work in- 
spector, or, in some instances, the gang leader, is required 
to enumerate thereon all material used in connection with 
the operations that are shown on the reverse side of the card. 
The advantage of this method is obvious as the person pre- 
paring the billing repair card does not have to draw his own 
conclusion by referring to the labor operations in order to 
determine definitely the amount, kind or size, of material 
used; in other words, the person who is in the best position 
to know the actual operations performed, as well as the 
material used, namely, the piece-work inspector or gang 
leader, is held responsible for completing this record, and 
therefore responsible for the charge thus made against the 
car owner. An additional requirement in connection with 
completing this report is that the piece-work inspector is 
required to show whether the items of labor, as well as the 
items of material, are chargeable to the car owner. This is 
accomplished by separating the chargeable items from those 
that are not chargeable, the former being shown under the 
caption “Bill owners,’ and the latter under the caption 
“No bill.” Thus we have a complete record from which 
a billing repair card can be prepared without any question 
as to the proper disposition of each item of repairs. 

The next record to which attention is directed is shown in 
Fig. 4, which is a shop record of the change of wheels and 
axles. It will be understood that the shop repair card Fig. 2 
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PENNSYLVANIA RAILROAD COMPANY 


PHILADELPHIA, BALTIMORE & WASHINGTON RAILROAD COMPANY 
NORTHERN CENTRAL RAILWAY COMPANY 
WEST JERSEY & SEASHORE RAILROAD COMPANY 
Westinghouse—New York Type Triple Valve Removed 
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Foreman, 


ABOVE TU BE FILLED BY SHOP REMOVING VALVE 
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Valve Body 
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Front ‘‘ 


Side C 

Screw 
Half Inch Plu 
Exhaust Outlet I'l 


Repaired 





To be Sealed in check case. 





Foreman. 





Fig. 6—Another Form Used in Connection with Triple Valve Repairs 


merely covers the labor operation for the exchange of wheels, 
the reasons for repairs and the kind and amount of material 
used; whereas, the form shown in Fig. 4 supplements the 
repair card by showing all of the detailed information that 
is necessary for preparing the wheel and axle billing repair 
card. This record is prepared either by the piece-work in- 
spector in direct charge of the repairs, or by a special man 
who is detailed to check up the condition of the wheels and 
axles removed, as well as those applied; except that the 
amount of service metal before and after turning on wrought 
steel wheels is determined at the wheel shop when the wheels 
are turned. This part of the information is obtained by a 
report being forwarded to the foreman of the wheel shop 
covering each pair of wrought steel wheels removed, the 
wheels ‘also being properly tagged for identification. When 
the wheels arrive at the wheel shop the amount of service 
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metal is carefully measured before turning and again after 
turning, and the measurements thus taken are promptly re- 
ported to the foreman under whose jurisdiction the wheels 
are removed. The latter then inserts this information on 
the wheel and axle report and the wheel shop report is at- 
tached to the wheel record as a part of the permanent file. 
However, before filing, the billing repair card is prepared 
from the information shown on both the wheel report, Fig. 4, 
and shop repair card, Fig. 2. 

The question of providing suitable forms for keeping 
record of triple valve repairs is an important one and there- 
fore merits a few moments consideration. Fig. 5 is a fac- 
simile of our form M. P. 298, which is intended to take care 
of repairs made to triple valves at test racks. The informa- 
tion called for on the upper portion of the form is filled in 
by the repairman who removes the triple valve from the car. 
The form is then inserted in the check valve case and the 
triple valve, after being either tagged or marked so that it 
can be readily identified at the test rack as a foreign triple 
valve, is sent to the test rack, where it is given preference 
over triple valves removed from system cars in order not to 
incur any unnecessary delay in preparing the billing repair 
card. ‘The test rack man removes the form from the valve, 
and in cases where the repairs needed are of such a nature 
that they can be performed at the test rack, he indicates just 
what repairs are made, as well as the reasons for making 
them, on the blank line opposite the items that are involved. 
The form is then signed by the man in charge of the test 
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RETURN THIS FORM WITH CORRECTED CARD “Yours truly, lace 
AND YOUR EXPLANATION SHOWN BELOW J. T. WALLIS, 


General Supt. Motive Power. 





























Fig. 7—Form for Securing Additional Information 


rack and forwarded to the foreman under whose jurisdiction 
the triple valve was removed. ‘The foreman, in the mean- 
time, is holding the shop repair card, Fig. 2, which cov- 
ers the work performed at the car, and upon receipt of 
the test rack report he has all the necessary information to 
complete the billing repair card. 

There are many triple valves, of course, which require re- 
pairs that are not ordinarily made at a test rack located 
adjacent to repair tracks. When the test rack man finds a 
valve that he cannot repair, he shows on the bottom of Fig. 5 
the shop to which the valve is to be sent for repairs, the date, 
and the principal defect that necessitates sending the valve 
to the machine shop. After placing his signature on this 
form, it is forwarded immediately to the foreman under 
whose jurisdiction the valve was removed. ‘The latter then 
prepares a billing repair card covering the test rack re- 
pairs, as well as the repairs made at the car, as shown on 
the shop repair card, Fig. 2, or the yard report, Fig. 1. 
This billing repair card is marked with the notation “Bill 
for repairs to follow.” In order that the additional repairs 
to the triple valve may be obtained, the test rack foreman, 
before forwarding his report, Fig. 5, to the shop foreman, 
fills in the information called for at the top of from M. P. 8 
Fig. 6. This form is inserted in the check valve case and 
the triple valves forwarded to the designated shop. After 
the repairs have been completed, the items of repairs, as well 
as the reasons for making them, are filled in on Fig. 6, which 
is then sent to the foreman holding the original record, Fig. 
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2 or Fig. 1, for his information in preparing the billing re- 
pair card for the additional repairs. In each case the origi- 
nal record, Fig. 2 or Fig. 1, is filed with the test rack report,. 
Fig. 5, and the machine shop report, Fig. 6, when the latter 
is used. Thus we have a complete record of the entire trans- 
action. It might be well to state in this connection that each 
form illustrated is supplemented by printed detailed instruc- 
tions. Likewise, the entire subject of handling repairs to 
foreign cars and the preparation of charges for them is out- 
lined by printed instructions. The particular advantage in 
issuing printed instructions is that every detail of the sub- 
ject is presented to each individual employee who has to do 
with the handling of this work, without any possibility of 
the meaning or intent of the instructions being obscured by 
change of language or errors in transcribing, which condi- 
tions frequently obtain where instructions are issued through 
the usual channels by letter. Further, the printed instruc- 
tions can be more readily filed for convenient reference. 

After a complete and adequate system of original records 
has been provided for, as well as explicit instructions con- 
cerning their use, there is one more step that must be taken to 
insure correct charges, viz.: to institute frequent checks both 
of the work being performed and the records at all repair 
points, in order to see that every detail of the instructions 
is being fully complied with. Such checks are absolutely 
essential for the reason that no matter how efficient a system 
of records may be, or how explicit are the instructions, the 
results desired cannot be obtained if the supervision is 
neglected. 

The most important, or rather the essential features that 
should be covered by the original records, may be summed 
up briefly, as follows: 

1, Yard records should not be made until after the re- 
pairs have been completed and should be prepared and 
signed by the person performing the work. 

2. Shop or repair track records should be checked 
against the repairs made after the work has been completed. 

3. All material used in connection with labor performed 
should be itemized on shop or repair track records, care 
being exercised to show the proper description of the mate- 
rial, as required by the M. C. B. rules. 

4. All items of both labor and material that are prop- 
erly chargeable to car owners under the rules should be 
separated from the items that are not chargeable to car own- 
ers and a suitable designating mark or phrase used to show 
responsibility. 

5. The actual reasons for making the repairs should 
also be shown on the original records and the use of stereo- 
typed terms prohibited. 


After disposing of the question of original records, the 
preparation of the M. C. B. building repair cards is a com- 
paratively simple matter. However, there are a number of 
points in connection with this phase of the work which can- 
not be overlooked, the most important of which, without 
doubt. is to see that the information on the billing repair 
card coincides in every detail with that shown on the orig- 
inal record; and further, the man preparing the billing re- 
pair card should not be permitted to draw his own conclu- 
sions as to labor performed, amount and kind of material 
used, or reasons for making the repairs. In other words, if 
and details of these essential points are not clearly shown 
on the original record, the latter should be returned to the 
man preparing it for correction. If this plan is closely 
adhered to, a great many of the troubles experienced in con- 
nection with M. C. B. billing will be eliminated. 

After the items of labor and material have been entered 
upon the billing repair card, the next step to consider is the 
details of the charges, viz.: weights, quantity and value of 
material, and labor allowances. It is the practice of some 
roads to enter these details on the billing repair card at cen- 
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tral or division offices; but the practice that is followed on 
the Pennsylvania Railroad of completing every detail of the 
charge in the office of the foreman under whose direct charge 
the repairs are made, has many advantages which may be 
summarized, as follows: 

i—The shop people, by being required to complete all 
details of the charges, must necessarily become close stu- 
dents of the M. C. B. rules with reference to responsibility 
for repairs, and particularly with the prices for labor and 
material, and where the men preparing the billing repair 
cars do not have this knowledge, the card frequently is not 
intelligently prepared, with the result that it is difficult to 
determine what the proper material or labor charges should 
be. 

2—Where the billing repair card is completed in all de- 
tails in the shop where the work is performed, the record 
repair card necessarily shows all this information, and exact 
duplicates of the original can be obtained at any time. 

This method results in the training of an efficient 
orps of M. C. B. clerks over the entire system, from which 
vacancies in the general office, where expert M. C. B. men 
are necessary, can at all times be filled. 

t—-The handling of the billing at the general office is 
creatly facilitated, as the necessity for returning the cards 


to the shop for additional information or correction is mini- 
mized. 
In order to effectively carry out the idea of completing the 


billing repair card at the shop, it is necessary that the bill- 
ir cards be forwarded daily, direct to the central 
office where they should be immediately and _ carefully 
checked. Any errors that are detected or additional infor- 
mation that may be required should be handled direct with 
the foreman whose name appears on the billing repair card, 
instead of such communications following the regular chan- 
nel, as is provided for by the organization of the road. The 
advantage of this is obvious, for the reason that, in addi- 
tion to getting quick results, a great deal of unnecessary 
work in the office of the superintendent of motive power, 
master mechanic or general foreman, is eliminated. 

A convenient and efficient method of communicating with 
the shop foreman is by the use of a form similar to that 
shown in Fig. 7. The clerk who finds an error or insuffi- 
cient information on a billing repair card indicates, in the 
space provided, the information desired. This form is filled 
out in duplicate, the original attached to the billing repair 
card which is to be returned and the carbon copy held, by 
the clerk who checks the charge, until a reply is received. 
It is advisable in the majority of cases to return the billing 
repair card to the shop for correction where it would neces- 
sitate an erasure of certain information, if the correction 
were to be made in the central office. However, in cases 
where it is not objectionable to make a correction on the 
billing repair card before the bill is rendered, the correction 
may be made at the central office, but the shop should be 
advised of the correction made by the use of the form refer- 
red to, so that they can correct their record repair card and 
be in a position to avoid similar errors in the future. 

A very important factor that contributes greatly to the 
rapid and accurate checking of charges on the billing repair 
card is that of itemizing on the extreme right-hand margin 
the labor allowances for each item of labor appearing on 
the repair card, instead of merely showing the total hours 
abor on the card. This not only facilitates the work in the 
entral office of the billing road, but also enables the car 
wner to readily see how the total labor charge has been 
letermined, and consequently materially assists in mini- 

izing correspondence between the car owners and the road 
ndering bill. 

There are, of course, other details in connection with this 
subject that could be commented upon, but those already 
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covered will present the essential points that may be con- 
sidered necessary to obtain an efficient and reliable system 
for handling foreign car repairs and the preparation of 
charges for the work performed. 


DESIGN OF PASSENGER EQUIPMENT 


BY VICTOR W. ZILEN 


Associate, American Society of Mechanical Engineers 
IV 
SUSPENSION 

In keeping pace with the increasing weight of cars, brake 
shoe loads have reached a point to exceed which results in 
the melting of the brake shoe metal. In what follows it is 
the purpose of the writer to show how a destructive pressure 
may be brought against a portion of the surface of the brake 
shoe when the total load is well within the capacity of the 
shoe if properly distributed by a correct suspension of the 
brake head. 

In Fig. 5 K-M represents a four-wheel truck with inside 
hung brake shoes suspended from a point above the center 
line of brake head; L-N shows the brake shoes suspended 
from a point below the center of brake head. 


BRAKE SHOE 


Let P = brake shoe load, normal to the wheel 
V = frictional force between shoe and wheel, having for its 
reaction R at E 
A and B = reactions of the brake shoe load P 
A, and B, = reactions of the pressure produced by the force V, which 


tends to crowd the shoe against the wheel by turning 
it about the point E; the intensity of this pressure is 
evidently VI 
" 
At and Bt = total brake shoe pressure at top and bottom respectively 
f = coefficient of brake shoe friction. 
+= 
Taking moments about D (Fig. 5 K) we have for the alge- 
braic sum 


Pd+Va+<Ah—Bg = O, or B = — 


and for equilibrium of translation 
B = P—A 
By substituting for V its value, fP and transposing the 
following values are found: 
P (g—d—fa) 
Le en ccnseneacneswecessevecwnssabades (50) 
h-4 


rez 

(h-+-d--fa) 

B= Pa. — 
h+g 


Taking moments about EF, we have 


Vb—At (c—h) 
g)—Vb = O. or B; = ——— 
c+g 


Ai(c—h) + Bi (e+ 


and for equilibrium of translation 
Vb Vb : 
— (A:+B,) = O, or B, = ——A, i 


c c 
Solving these equations and substituting for V, its value, fP 
the following equations are obtained: 


fPbh 
Pk Se ee. 60s 4 ob0s 6444 6S 99SE0 500044 OR oe (52 
c (h+g) 
£Pbh 
i, St Fees hae 6 cea wi snaeeededwsasbevadauesens (53) 
ec (h+g) 


Then the total pressure at the top and bottom of the brake 
shoe will be respectively 


ar fbg 
At = —— ( @—d—fa+—— _ J... cccccccccsccecs (54) 
h+g¢ c 
P fbh 
Be == —— h—d+ fat —) esses, Pere rrr (55) 
h-+-g c 


By the same process it will be found that the values of A, 
and B, in Fig. 5 L are the same as those shown in equations 
(52) and (53), while the values of A and B are: 


P (g--d—fa) 
=. —_—— Se sl can esp taneinde dak eels Beale tee eee (56) 
h+g 
P (h—d--fa) 
De Oe Seeetiees: 4 inner esdedsdabcancdwedaceeuel (57) 
h+g 


The values for the total pressure at the top and bottom of the 
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brake shoe respectively will be found to be as follows: 


P fbg 

At = — ( g+d—fa+— ) Hes da GAReaamawan We. (58) 
h+g c 
P fbh 

B= — ( h—d-+ fa+— ) bere ates then kee a Cae (59) 
h+g c 


Referring to Fig. 5 M, it will be seen that the direction of 
action of V is opposite to that shown in Fig. 5 K. . In this 
case the brake shoe pressure values are: 

P (g+fa—d) 


A = ——— athe waa a eae Meraresnr a (60) 
h+g 
P (h+d—fa) 
re ee ee eee (61) 
h+g 
fPbg 
ee el es. 5s 5 gee sy RASS Bs Sew BRR Le WE (62) 
c (h+g) 
£Pbh 
B= — ———— es » «€63) 
ce (h4-g) 
P fbg 
At = — (« d+ fa Biss Bye ENN SS ec ie cele t (64) 
h+eg : 
P fbh 
i (14 d—-fa ) MiGtiioskeeabe< ese auee (65) 
h-+g ¢ 


In Fig. 5 N the values of A, and B, will be identical with 
those given for Fig. 5 M, while the others will be: 
P (g+d-+fa) 


—_— —— a om ‘ ar ee 
h-+¢ 
P (h—d—fa) 
B= — —-- (67) 
h+¢ 
P fbg 
At = — g+d-+fa ) Siasat aculeceka neta th wks tabaci ete (68) 
h+g¢g c 
i fb] 
Br= — (1a fa— ) EC eae (69) 
h+g c 


These formule assume that the reactions At and Be are 
at points near the top and bottom ends of the shoe and results 
derived by this method will serve as a basis for conclusions 
as to the relative merits of the various methods of brake shoe 
suspension. Replacing the various symbols in the formule 
by values in pounds and inches taken from examples in ac- 
tual service, we may determine what is the effect of differ- 
ences in suspension. Let 


a = 45 in. 
S = 7 m. 
e¢ = 2D in. 
d = 4 in. 
Y = 15,000 tb. : 
f = .19 mean coefficient of friction (friction of motion). (R. A. 
Paike; see Railroad Gazette, June 14 and 21, 1901.) 
4 = 10 ' Cases K and M 
4 seed Ri ~ Cases L and N 
Case K, Formutage (54) anp (55). 
15,000 . 19x 107 ee 
Ae = — f 10—4—.19 « 4.5- == 7,263 th. 
10+2 20 
15,000 197 ae 
Bt = —— ( 2+4+.19  4.5- = 8735 Wb. 
10+2 20 
Difference — 1,475 Ib. 
Case M, ForMvutaer (64) Aanp (65). 
15,000 19X7X10 ; 
At = —(10 4+.19X 4.5 ) = 7.775: tb. 
10+2 0 
15,000 19 x7 XZ : 
B= — ( 2+4—.19 4.5 = 6,265 ib. 
10+-2 ’ 0 
Difference l 0 Ib 
Case L. ForMuULAE (58) AND (59). 
15,000 19 FM 
At = —_— 2+4—.19 & 4.5- ) = 6,600 Ib. 
1042 20 
15,000 119X710 
B= — (10 4+.19x*4.5- = 9,400 Ib. 
104-2 0 
Difference — 2,800 lb 
Case N, ForMuLAE (68) ANpD (69). 
15,000 19xX7> - 


At = —— ( 2444.19%4.5 ) = 8,470 Ib. 


10+2 
15,000 19X7X10 
Bt = a (20 ~4—.19 K 4.5 ‘ -) = 5,600 Ib. 


“10-42 20 


Difference = 2,840 lb. 
It is evident that the suspension as shown at K-M is to 
be preferred over that shown at L-N as a more uniform dis- 
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tribution of pressure over the face of the brake shoe is thereby 
obtained. 

One more common method of brake shoe hanging may be 
considered. This is the suspension of brake head about a 
point on the center line. Under this condition h = g = 6 











Fig. 5 


in., and d = 0. The length and angularity of the hanger 
will be assumed as remaining unchanged. Referring to either 
formule (54) and (55) or (58) and (59) for the leading 
wheel and substituting numerical values: 








15,000 19X7X6 

At = (+ gt 2 anaes ~) = 6,930 Ib. 
6+6 20 
15,000 197 X6 

Be = — (64.19% 4.54 —_-—— +) = 9,068 Ib. 
6+6 20 


In a similar manner, by using either formule (64) and (65) 
or (68) and (69) the values for the rear wheel are found 
to be: 


15,000 
At = - -( 64.943 


19X7X6 
) = 8,070 th. 
6+6 20 


15,000 19X7X6 
hm = = (6—.19x4.5 - -) = 5,930 ib. 
6+6 20 


The large differences in load between the two ends of the 
shoes make this method of brake shoe suspension undesirable. 
The ideal suspension is one in which At and Br are equal 
for the leading pair of wheels. Equating formule (54) and 
(55) for the leading wheels: 
P fhe P fbh 
——{ g—d—fa+ ): -( h-+d+fat+—) 
h+g c h+g c 


fb 
d = (g—h) (—- 5 )—ta 


2c 





The values of g and h depend upon the value of d. By re- 
ferring to Fig. 5 A it will be seen that the relation is ex- 
pressed by the equation 

i 2S OP wincoun saSuviasasckeresen (56) 
By substituting this value for g—h in the above and reducing 
it is found that 


Ore ae Sie ee aos nar ee a (57) 


b 

and on substitution of the numerical values it is found that 
d = 12.9 in. This is beyond the limit to which the point 
of suspension can be raised above the center line of the 
brake head with the assumed dimensions and angle of incli- 
nation of the brake hanger, but it clearly indicates the desir- 
ability of raising the suspension as high as possible, and by 
proper proportioning of the length and angle of the hangers 
it would become possible to make the pressure equal at the 
top and bottom of the shoe. 

Only so much of the subject of brakes has been treated 
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in this article as the writer thought was new. Other infor- 
mation bearing some relation to this is already available. 


COMPARISON OF ALL STEEL AND COM- 
POSITE COACH CONSTRUCTION* 


BY K. F. NYSTROM 
Chief Draftsman, Car Department, Grand Trunk, Montreal, Que. 


“Safety First” is the slogan of the present time. The 
safety of the working man and of the people at large, is at 
present considered as never before, and in passenger traffic 
this is carried to extremes. But the popular opinion regard- 
ing safety does not always coincide with the actual facts; 
for instance, an all-steel car can be of weaker construction 
than a wooden car. The all-steel car is considered by the 
traveling public as the only safe steam railway conveyance. 
Few practical men, however, will deny that the superstructure 
of a well-built wooden car is as strong as the average super- 
structure of a modern steel car. But they will admit that the 
weakness in an all-wood car lies in the underframe, on ac- 
count of the continual increase in weight of trains. 


UNDERFRAME 


The underframe, which is the back-bone of the car, must 
be of sufficient strength to sustain all imposed loads, includ- 
ing those arising from end-shocks. As the stresses produced 
from end-shocks in a heavy modern passenger train are occa- 
sionally extremely high, we have to resort to steel underframe 
construction. The ultimate strength of wood is too low to 
sustain the forces imposed. The wooden underframe is, 
therefore, a thing of the past in car construction. 

In studying a number of designs of cars I have found that 


Uniformly Distributed Load 136,000 Lb. 
POC rrr rrr nof1 COCO 


| 
Lene ' 








\ i ae 

ee. eo 68,000Lb, | 

ee rr a ee k--8' O--| 

k-~ -—----------~-~60'/0"..--------~--—---~~~.] 
Reine ai: OF Gar DORK. 6.65565 866 40s eau eieak ewe SUR am 70,000 Ib. 
NN a et na ed cai atin Gran rasa ca er eseiaiia tae Wile. wie wae ee we 60,000 Ib. 
Gverinad, 10 br cent GE TVG BORG c in ioic os ce bc scene eaesees sane 6.000 Ib. 
EM INI ves sa s5 ca tae hw alte ks OA eae Ree wee mioke 136,000 Ib. 

sending moment = M.B. 
rr center of car M. RE eNES.. aia barase eo memaaasnu eae 3,882,000 in. Ib. 
ee ee es ee reer ee 860,000 in. Ib. 
Fig. 1 


in many cases it is economical to build the underframe suffi- 
ciently strong to carry the entire load, as well as to sustain 
the end-shocks. If the underframe is of sufficient strength to 
withstand both the load and the end-shocks the side con- 
struction can be much simplified. This is particularly true 
of mail and baggage cars, as the side posts can be uniformly 
spaced, thus reducing the amount of detail work. 

In order to illustrate the requirements of a modern under- 
frame the following example is selected: Figs. 1, 2 and 3 
show an underframe for a 60-ft. baggage car, considered as 
a beam on two supports, these supports being the two trucks. 
The weight of the car has been assumed as 70,000 Ib. for the 
car body and 60,000 lb. plus 10 per cent for live load, mak- 
ing a total of 136,000 lb. load on this underframe. This 
produces a bending moment of 5,882,000 in.-lb. at the center 
of the car and 860,000 in.-lb. at the bolster. The weight of 
car represented in this example is rather high and the live 
load is considerably above the actual requirements for a bag- 
gage or mail car. The United States post office department 
specification for a steel full postal car calls for a maximum of 
50,000 Ib. live load. The bending moment in a 74-ft. passen- 
ser coach is less than in the above example. It may, therefore, 
ee assumed that if an underframe is designed to withstand 





*“Abstract of a paper read at the February, 1916, meeting of the 
Canadian Railway Club. 
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a bending moment of approximately 5,900,000 in.-lb. and an 
end-shock of 400,000 lb. it will be suitable for all classes of 
passenger cars. 

The stresses imposed upon the underframe from end- 
shocks must be dealt with separately. The underframe must 
be treated as a column and both direct and eccentric forces 
considered. For members in compression the stresses must 
be reduced in accordance with usual engineering practice. 
The American Railway Engineering Association has adopted 
an empirical formula for unit compression stress as follows: 


i. 
16,000—70—. 
R 


This formula has been approved by the United States post 
office department which allows 20 per cent greater fibre 
stress than that arrived at by using the above formula. 

These requirements for the underframe could easily be sat- 
isfied if the car designer could change the construction to 
suit the conditions, but unfortunately a number of standards 
are established which the designer cannot change, such as 
truck height, coupler and buffer heights and the general 
clearance dimensions of cars. The designer has to compro- 
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et 19 
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Zt 496 
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Fig. 2—Section Through Underframe at the Center 


mise and be satisfied with a design which as closely as pos- 
sible comes up to an ideal construction when considered from 
an engineering standpoint. 

The sections shown in Figs. 2 and 3 satisfy the require- 
ments for a modern underframe in relation to load and end- 
shocks. It will be observed that the extreme fibre stresses 
come well below the limits required by the United States post 
office department specification for all steel full mail cars, 
which is used as a foundation for all passenger car designs 
today. 

The underframe considered in this example is probably 
not the most economical construction for all designs, but I 
have endeavored to give due attention to the construction 
from a maintenance standpoint, and have not employed any 
section with less thickness than 34 in. in order to provide 
ample bearing surface for all rivets and to give a reasonable 
allowance for deterioration. An attempt has been made to 
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reduce the number of different sizes of material. All angles 
employed are of one size and all plates are 3% in. thick, 
so that the majority of details required can be obtained from 
the scrap cut from center sills. 

The object, however, is not to produce an ideal design, but 
to show what a complex problem the car designer has to con- 
tend with. 

BODY FRAMING 


It is necessary to have a substantial end frame to prevent 
telescoping, particularly if an efficient anti-telescoping device 
is not employed. End framing built in accordance with 
United States post office department specifications, which 
call for a section modulus for vertical end members of not less 
than 65 of which 75 per cent must be concentrated in the 
door posts and posts adjacent to door posts, offers a very good 
construction which is amply strong. 

To prove that the superstructure of a wooden car may be 
equally as strong as that of a steel car, I will compare the 
side posts in wood and steel cars. Fig. 4 shows a standard 
section of a wood post and Fig. 5, a typical design of a post 
for steel cars. For comparison consider the ultimate strength 
of ash to be 12,000 lb. per sq. in. and of steel 60,000 lb. per 
sq. in.; in other words, the steel to be five times as strong as 
ash when subject to bending. The United States post office 
department specification for the construction of steel full pos- 
tal cars requires that “the sum of the section moduli taken 
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Allowable fibre stress per sq. in. for 60 ft. baggage car at bolster..15,000 Ib. 
Rending moment produced by load (see Fig. 1) = Mbi...... 860,000 in. Ib. 
Vending moment produced by end shock = 400,000 lb. X 2.375 
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Fig. 3—Section Through Underframe at the Bolster 


at any horizontal section between floor line and top line of 
windows, of all posts and braces on each side of the car, 
located between end posts, shall not be less than 0.30 mullti- 
plied by the distance in feet between the center of end panels, 
a panel length being considered as the distance between lines 
ofrivets in adjacent vertical posts.” 

In other words, the average section moduli on each side of 
the car for side posts must not be less than 0.30 per running 
foot. Now consider one section of the side of a standard 
railway car, now being largely used, the section being from 
center to center of pilasters which includes lower windows 
with a gothic above. The length of such a section is, on an 
average, 5 ft. 10 in. or 5.8333 ft. The number of posts in 
the 5.8333-ft. section is four for wood cars, two narrow 
and two wide, and three for steel cars. Referring to Figs. 
4 and 5 the comparative section modulus for steel is seen to 
be 0.5 and for wood 055. ‘The wood posts are 10 per cent 
stronger than the steel posts. Both constructions, however, 
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meet the United States mail service requirements. This com- 
parison shows that the strength of the side of a wooden car— 
when considered perpendicular to its side, which is vital in 
case of wreck—is in some instances stronger than a steel car. 
1 wish, however, to make plain that no claim of superiority 
is made for the side-framing of a wooden car, considered as 
a carrying member or truss. A combination of wood and steel 
for side-framing seems to me to be the most practical. 


ROOF 


No one familiar with car construction and maintenance of 
cars will deny that the canvas roof, properly laid, gives re- 
markably good service; in fact, it will outlast the car if given 
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The steel roof, on the other hand, has not, 
Steel roofs having 


reasonable care. 
up to the present time, proved a success. 
vertical expansion joints about 1!4 in. in height soon 
wear out on account of the abrasive action of cinders. The 
deck screens in an all steel car are objectionable on account 
of the pockets formed behind the screen in which gases, 
moisture and cinders collect. These destroy the paint and in 
a short time serious corrosion takes place, which cannot be 
detected before a car is sent to the shops for general repairs. 
A steel car roof must be frequently painted, and it cannot be 
neglected without serious consequences, as can a canvas roof, 
if the regular period between shoppings for any reason is 
prolonged. In connection with the canvas roof it is under- 
stood that the wood roof framing is tied together at frequent 
intervals with steel carlines which should extend in one piece 
from side plate to side plate, to which they should be firmly 
secured. 

The inside finish in an all-steel car is hard to restore to its 
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original appearance, in case it must be touched up where the 
paint has been scratched, worn or peeled off. Wood cars 
having stained and polished wood finish can easily be re- 
stored to their original appearance in case the finish should 
be damaged. 

The features of passenger car construction which, I be- 
lieve, best meet present requirements, considering first cost, 
maintenance and the safety and comfort of passengers, may 
be summed up as follows: 

First—A steel underframe which will take care of all 
loads, strains and buffing shocks imposed on the car, with an 
efficient buffer, draft gear and some device which will lock 
the trucks to the body of the car in case of accident to prevent 
telescoping or a turn-over of the car. 
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Second.—A substantial end frame which will stand a very 
severe buffing shock and prevent telescoping. 

Third—A combination steel and wood side framing and 
wood exterior finish. 


Fourth.—-A combination wood and steel roof covered with 
canvas. 

Fifth.—An interior wood finish. 

With this construction the railroad can repair its own cars 
in the old wood-car repair shops, without going to the ex- 
pense of installing a considerable amount of modern ma- 
chinery, which would be necessary with all-steel cars. The 
traveling public will be provided with a car which will com- 
pare favorably in strength with an all-steel car. The inside 
finish can be made more artistic, easier to maintain and 
simpler to renew when required. In case of wreck the pas- 
sengers will have a chance to cut their way out from the 
debris, which is impossible in an all-steel car. 

The use of steam from the locomotive for heating passen- 
ger cars and lighting by electricity practically eliminate the 
danger of fire. The all-steel car is probably more nearly fire- 
proof, but when we consider that upholstering material, var- 
nish and other details are inflammable, this car is compara- 
tively as fire-proof as an all-steel car. ‘The temperature in 
this car will not be subject to the sudden changes met with in 
the all-steel car. It will be warmer in winter and cooler in 
summer, and will not develop the sweating which is so 
troublesome in all-steel cars. 





STEEL BOX CARS ON THE PENNSYLVANIA 


“Another Step Toward Making This an All-Steel Rail- 
road,” is the title of an article which appeared in a recent 
number of the Pennsylvania Railroad bulletin, ‘Informa- 
tion.” This little publication is intended for the use of both 
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the extent to which the manufacture of all-steel box cars is 
carried on by the Pennsylvania and also the statement of 
policy which it contains as to the use of steel equipment by 
that system. The article is as follows: 

Not many years will pass before the wooden box car will 
be a thing of the past on this railroad system. ‘The fact is, it 
will not be long before every train operated by this railroad 
will be all-steel from one end to the other. One year ago the 
Pennsylvania Railroad announced that it had added to its 
equipment the most modern type of freight car in the world— 
the all-steel box car. ‘To-day it has in operation more than 
2,000 of these cars which have replaced wooden ones. Others 
are being turned out by the railroad shops at Altoona, Pa., 
at the rate of one every 55 minutes. At the end of 1915 the 
company had 6,500 steel box cars, representing an investment 
of about $9,000,000. 

The first steel box car cost $1,500 to build. Experience 
has reduced this cost materially; it is now about $1,300, 
which is still considerably above the cost of a wooden car, 
but this railroad believes that steel box cars will, to a large 
extent, justify their higher first cost by their added durability, 
greater strength and longer life. 

Employees to the number of 705 are engaged in building 
these steel box cars in the Altoona, Pa., shops. 


WHERE THE STEEL BOX CARS ARE BUILT 


The building in which the steel box cars are constructed— 
the company’s Altoona steel car shop—covers the space of a 
large city square and looks as though it had been built to be 
the mammoth of all convention halls. The visitor’s first im- 
pression is that he has entered a boiler factory. This is 
because every car is put together with 5,100 rivets, and every 
rivet is driven home with a rattle of blows from a pneumatic 
riveting tool—unquestionably one of the most successful 
noise-making devices ever invented. 

Someone with a taste for figures has calculated that on a 
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Part of a Day’s Output of Steel Cars from the Pennsylvania Steel Car Shop, at Altoona 


the employees and the public. While the article is of the 
semi-popular type, as contrasted with the strictly technical 
article, it will undoubtedly prove of interest to many of our 
readers because of the information which it presents covering 


busy day the riveting tools in this building strike 1,000,000 
impacts upon resounding steel, or 25 to 30 per second through- 
out the working hours. 

A steel box car from the trucks up—that is, the under- 
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frame, body and roof—is built practically altogether of 
riveted steel plates. ‘These plates are first moved by overhead 
cranes to the shearing machines, of which there are several of 
different sizes. Suspended in chains, so that they may be 
swung and turned with the least possible expenditure of 
human effort, the plates are seized by gangs of men who, 
combining skill with brawn, guide them between the blades of 
the shears, where they are cut into the proper shapes. The 
largest of the shears can make a 10-ft. cut in a quarter-inch 
steel plate about as easily as a tailor snips three inches from 
a piece of cloth. 

Next the rivet holes are punched. On the longest pieces 
this is done on the “multiple punch,’ a wonderful machine 
which handles four pieces of work at once, and can make as 
many as 160 holes through a half-inch steel plate on every 
movement. 

After the punching, if the plates are not intended for parts 
of the car which are perfectly flat—that is, if the edges are 
to be turned for riveting, or if they are to be bent into the 
“U”? forms used in giving rigidity to the underframe—they 
next go to the forming presses. These are the most powerful 
machines in the Altoona shops. The largest of them is 
capable of exerting nearly 4,000,000 pounds pressure. It 
folds steel so noiselessly and easily that it is difficult to realize 
the enormous power that is applied. 

Fitting the center sills is the first job in erecting a car. A 
gang of men, armed with pneumatic riveting tools, fasten the 
sills together as fast as red-hot rivets can be tossed to them 
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small erecting trucks and lowered on a set of regular trucks, 
which are placed on a standard gage track leading out into 
the yards. 

The roof is next added. The last operation inside the shop 
is riveting on the side ladders and hand-holds and applying 
the hand-brake equipment. The car is pushed out into the 
yard, where it is cleaned with benzine to remove grease. It 
is then ready for painting. 

A steel box car in the course of construction occupies eight 
positions on the erecting tracks and goes through twenty- 
seven classified operations, each of which, of course, embraces 
the doing of a multitude of things. The 5,100 rivets which 
are beaten into place with the pneumatic tools hold together 
129 pressed steel parts in each car. ‘The car, with its trucks 
and equipment complete, weighs 50,000 pounds, and has a 
carrying capacity of double that. 

In building steel box cars this company is following its 
policy of making steel the standard form of construction for 
all its cars. The Pennsylvania Railroad was the first to 
adopt steel passenger cars, and now owns more than any other 
railroad in the world. 


SERVICE OF NORFOLK & WESTERN 
90-TON CARS 
The Norfolk & Western has had in use for over two 


years 750 of the 90-ton capacity gondola cars which were 
described in the American Engineer for January, 1913, page 
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from the forges. Next in order, after the joining of the center 
sills, is the fitting and riveting of the diaphragms and braces, 
the application of air-brake equipment and couplers, and 
riveting the sides and ends. ‘The car is then lifted from the 











Painting Pennsylvania All-Stee!l Box Cars 





35, and 1,000 more are now on order. The accompanying 
table gives some interesting figures for these cars in com- 
parison with 5714-ton cars also used on this road in coal 
service : 


UNDERFEED STOKERS AND CowrBUsTION.—An_ underfeed 
stoker is able to smokelessly burn even high-volatile coals, 
because when the volatile is distilled, it must pass through 
the hottest part of the fuel bed before getting out into the 
furnace. Besides a sufficiently high temperature, the only 
other chief requirement for the proper burning of the volatile 
is time, just as it takes time for a cake of ice to melt at 
summer heat.—Power. 


FRENCH Fue. BINpER.-—A fuel binder recently patented 
by a French maker, which is fusible to a vitreous mass at 
200 deg. C., consists of 15 parts of glassmaker’s sand, 18 
parts of Portland cement, and 10 parts of carbonate of soda 
or other flux for silica, such as sea salt or sulphate of soda. 
Dry fuel dust, such as coal in grains up to 5 mm. in size, 
is mixed with from 4 to 6 per cent of the mixed binding 
ingredients, the product, with the addition of 8 per cent of 
water, being compounded in a mixer to which steam under 
8 kilos. pressure, at 170 deg. C., is admitted, the mass 
subsequently being pressed into briquettes. Heat may be 
applied to the material issuing from the press to increase 
the cohesion.—Engineer. 
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BRAKE BEAM STRAIGHTENING PRESS 
BY E. F. LICKEY 


One of the difficult and laborious jobs in a car repair shop 
is the repairing of the various types of brake beams which 
come in for straightening and the renewal of parts. The 
most difficult tasks are the stripping of the beam, which is 
done largely by manual labor, and the straightening of the 
beam after being stripped. The beam is usually straight- 
ened on a face plate with a sledge hammer and flatter after 
it has been brought to a red heat in an oil furnace. This 
operation is made difficult by the thin flanges and webs of 
the various members and because of the variety of twists and 
kinks encountered. 

The best plan for performing this work is to concentrate 
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Sections of Some of the Dies Used 


it for an entire road at one shop where tools and facilities 
can be maintained for doing the work to the best advantage. 
Brake beam work for the New York Central west of Buffalo 
is taken care of at the Air Line Junction car shops (Toledo, 
Ohio), the brake beams being shipped in to this point, re- 
paired and returned to the other car repair points. In order 
to get away from the laborious hand method it was thought 
desirable to provide some kind of a press for straightening 
the beams, the development of which was assigned to the 
writer. The problem of designing a press which would do 
the work desired was rather difficult on account of the great 
variety of sections to be handled, but a pneumatic press hav- 
ing two cylinders mounted as shown in the drawing, was 
finally decided upon. 

In order to keep the cost as low as possible the machine 
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was made up mostly of material or patterns for parts already 
at hand. Patterns were already available for the large face 
plate forming the base and for the cylinders and cylinder 
heads so that the only ones which were required new were 
those for the dies and columns. The cylinders used were 
10-in. waterscoop operating cylinders. The press was piped 
up as shown in order to get a uniform flow of air to the two 
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Press for Straightening Brake Beams 


cylinders and to prevent as far as possible any binding due 
to one piston coming down ahead of the other. ' 

In handling the beams it is usually customary to group 
the various types of beams together. They are then stripped 
and the dies for the particular kind to be handled applied 
to the straightening machine. The beams are heated in an 
oil furnace large enough to take the entire beam and when 
brought to a red heat they are withdrawn by suitable tongs 
or hooks and taken to the straightening press. Small kinks 
in the flanges of I-beams are first hammered out and the 
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Dies for Brake Beam Straightening Press 


beam is then inserted in the dies. Sometimes more than one 
operation is necessary to straighten a badly twisted beam, 
but a much better job is done than with the old method of 
straightening with sledge and flatter. It is unnecessary to 
change dies for each type of beam as it is possible to use 
the I-beam dies for a number of bulb beams. This is an 
advantage as the dies are heavy and difficult to handle. 
The use of a 12-in. or 14-in. cylinder in place of the 
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10-in. cylinder shown would probably be of considerable 
advantage. The additional pressure secured would be de- 
sirable when more than one operation is required as the 
beam often cools slightly between operations. ‘The machine 
is operated on 80 lb. to 100 lb. air pressure. 

Details of some of the dies which are being used are 
shown and it will be noted in some cases that they are made 
to take two different stvles of beams, thus reducing the num- 
ber of dies required. ‘The press has been in operation for 
several months and has proved very satisfactory. 


PATCHING BOILERS 


Since the inauguration of the Federal boiler law, loco- 
motive boilers are being patched, when this becomes neces- 
sary, in a variety of ways, some of which are good, while 
others reflect but little credit on those who do the work. 
One or two roads are carrying out this work entirely 
through the drawing office, a sketch being furnished the 
mechanical engineer by the shop officers. The drawing 
office then determines the best method of patching and 
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Fig. 1—A Bad Example of Boiler Patching 


issues a blueprint. One large road in particular is having 
conspicuous success with this practice. 

Returning to the discussion of patches in general, Fig. 1 
represents a patch applied by shop forces without first re- 
ceiving proper instructions from the drawing office. It 
will be noted that the patch is applied with patch bolts in- 
stead of rivets, and that the patch material is only 3 in. 
thick instead of the thickness of the shell sheet. ‘The effi- 
ciency of the single riveted seam in this patch is very low 
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Fig. 2—Another Unsatisfactory Patch 


and the factor of safety of the boiler has been materially 
reduced. The efficiency of the longitudinal seams in the 
shell of this boiler is 84 per cent. It is needless to say 
that such patches are very unsatisfactory. 

Fig. 2 shows a patch applied in accordance with general 
instructions from the drawing office. These general in- 
structions cover all patches and the patches are applied by 
the shop before the drawing office is advised of the defect. 
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In this case it would appear that the drawing office did not 
calculate the efficiency of the patch before the general in- 
structions were issued. ‘This patch is unsatisfactory and 
it will be necessary that it be removed or the boiler pres- 
sure reduced. ‘The efficiency along the outer row of rivets 
can be found by calculating the seam as a diagonal seam. 
Many railway men would probably criticize this patch 
because of its unusual size and the large number of rivets 
used. It is, of course, possible to apply a smaller patch 
with fewer rivets at less expense, which would be mate- 
rially stronger. 

Fig. 3 illustrates a patch which was applied after proper 
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Fig. 3—A Patch Which Maintains the Factor of Safety 


instructions were issued to the shop by the drawing office. 
In general these instructions are that in applying a patch 
the seam used should be as nearly as possible a duplicate 
of the longitudinal seam in the shell of the boiler. The 
pitch of rivets in the outer row of the seam is the same as 
the pitch of rivets in the outer row of the longitudinal seam. 
Comparing the patch shown in Fig. 3 with that in Fig. 2, 
it will be noted that it requires less material and fewer 
rivets and, of course, less time and money to apply the 
patch shown in Fig. 3. It will also be noted that although 
the patch in Fig. 3 is smaller than that in Fig. 2, the crack 
shown in Fig. 3 is nearly twice as long as the one shown 
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Fig. 4—This Patch Reduced the Factor of Safety to Less than Three 


in Fig. 2. The factor of safety of the boiler was not re- 
duced by applying the patch shown in Fig. 3. 

The patch shown in Fig. 4 was applied to repair an 8 in. 
crack. It should be noted that a double-riveted lap joint is 
used for this patch, the efficiency of the seam being 70.8 
per cent. The longitudinal seam on this course is a dia- 
mond seam with a calculated efficiency of about 96 per cent. 
The patch reduced the factor of safety of the boiler from 
over four to less than three. 





PROTECTION OF BLOWoFF PrpEs.—The blow off of a 
stationary boiler should be opened frequently enough to 
keep the pipe clear, and a bottom blowoff pipe that would 
be exposed to direct furnace heat should be protected by 
firebrick, a substantial cast-iron removable sleeve or a cov- 
ering of non-conducting material.—Power. 
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Many railroads have made special efforts in recent years 
to attract young men to enter the shops and train them to 
become intelligent, efficient mechanics. What does the ap- 
prentice think of these methods and the treatment accorded 
him, and how in his opinion can they be improved with a 
view to securing better results? ‘To obtain an expression 
from the apprentices a competition was announced in our 
issues of January and February. 

As noted in the editorial columns, the first prize was 
warded to J. C. Bowman, an apprentice at the Avis 
shops of the New York Central, and the second prize to 
E. C. Crawford, a machinist apprentice at the Drifton, Pa., 
shops of the Lehigh Valley Coal Company. ‘Twenty-seven 
contributions were received from apprentices of the Lehigh 
Valley Coal Company and ten from apprentices on different 
railroads. The railroad contributors were M. R. Brockman, 
ipprentice at the Spencer (N. C.) shops of the Southern 
Railway; William Heise, third year machinist apprentice, 
Erie Railroad, Jersey City, N. J.; William Johnston, fifth 
year locomotive apprentice, Canadian Pacific, Montreal, 
Que.; A. T. Kuehner, assistant road foreman of engines 
Baltimore & Ohio, Newark, Ohio (apprenticeship completed 
February 15, 1915); William L. Lentz, machinist appren- 
tice, New York Central, Avis, Pa.; Arthur J. Merriman, 
boilermaker apprentice, Atchison, Topeka & Santa Fe, Rich- 
mond, Cal.; Nielsen Pollard, fourth year apprentice, Atchi- 
son, Topeka & Santa Fe, Albuquerque, N. Mex.; Carl J. 
Pryor, fourth year apprentice, Atchison, Topeka & Santa Fe, 
Clovis, N. Mex.; T. S. Tulien, special apprentice, Atchison, 
Topeka & Santa Fe, Topeka, Kan. 

The Lehigh Valley Coal Company apprentices at Drifton, 
Pa., who participated were James Bowen, Howard F. 
Brauch, Victor E. Brauch, Albert W. Breyfogel, Thomas D. 
Brobst, Frank Chicalace, Charles M. Crawford, Harry E. 
Davis, Tony De Grosse, Charles A. Giula, Stanley Hontz, 
Frank M. Jenkins, James Kennedy, Elmer Klein, Emanuel 
Korn, Clayton Kresge, Harrie E. McClellan, Bernard Mur- 
rin, Louis J. Polanerzky, Clifford L. Sachs, Emery Shanno, 
Charles Sweeney, Jr., Henry Thomas, Paul Tucker, Percy 
Turnback and Wilbert P. Wehner. 

The two prize articles, with others, appear in this issue. 
\ large number of the other contributions are well worth 
publishing, either in whole or in part, and will appear in 
future issues. 


FIRST PRIZE ARTICLE 


BY J. C. BOWMAN 
Apprentice, New York Central, Avis Shops, Jersey Shore, Pa. 


The larger railroads have organized apprentice systems 
and have provided class-rooms, in which the apprentice is 
obliged to spend a certain number of hours each week. Here 
he is instructed in mechanical drawing, sketching, blue-print 
reading, the common school studies, and the theory of his 
trade. 


This program, in conjunction with his practical ex- 
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perience in the shop, should make of him, at the end of his 
apprenticeship, a highly efficient mechanic. 

These railroads are offering to the young man who wishes 
a technical education, and who cannot afford to get it at some 
college, an opportunity to realize his ambition. 

Concentrating his mind exclusively on his work, both in 
the class-room and in the shop, helps the apprentice more 
than anything that can be done for him by his class in 
structor or by his shop foreman. ‘To inspire him to thus 
concentrate his mind and to work to the limit of his ability, 
he has the knowledge that when he finishes his apprentice 
period, or as soon afterwards as an opportunity occurs, he 
will be promoted to a position of trust. 

The practice of placing the apprentices on their own re- 
sponsibility seems to make the greatest appeal to the bulk of 
the apprentices in their course of training. This is done by 
giving an apprentice charge of a job, with an assistant. It 
shows that some trust is placed in him and influences him 
to work harder to be worthy of this trust. This method also 
teaches him to think for himself. 

So, all in all, the apprentice of today is pretty well pro- 
vided for, both during his apprenticeship and afterwards. 
However, there are improvements that could be made in the 
apprentice systems that would make them of more practical 
value to the apprentices. Enough school work is not re- 
quired of the apprentices outside of school hours. If a 
young man wishes to learn he should be willing to do any- 
thing required of him by those who make it possible for him 
to realize his ambition. Then again it might be an incentive 
to closer application to werk if the diploma, which the in- 
dustrious apprentice receives, showed him to be a man of 
higher standing than the one received by the apprenticé who 
merely drifted through his apprentice period. 


SECOND PRIZE ARTICLE 


BY E. C. CRAWFORD 
Machinist Apprentice, Lehigh Valley Coal Company, Drifton, Pa. 


Although an apprentice of only a few months’ experience 
in the machine department of the Drifton shops, I have had 
evidence of the interest and co-operation which the manage- 
ment shows in its dealings with its employees. Its effort 
to keep working conditions the best possible, maintaining 
sanitary shops—clean, well-lighted, and ventilated—serves 
as an inducement for workers to try more conscientiously 
to serve their employers. 

The endeavor to prove to us that they consider us more 
than mere cogs to grind out dollars for their industrial ma- 
chine is doubly inspiring, as it shows they wish us to: live, 
not merely exist. 

From the apprentice’s viewpoint, I firmly believe the fol- 
lowing slight changes in attitude and management would 
prove beneficial to us: 

(1) A little more leniency in punishment for shortcomings. 

(2) Recommendations upon our entering a department, 
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as to the tools which shall be required, where to acquire 
them and what make has met with the management’s ap- 
proval and is the uniform standard for its master artisans. 

(3) Monthly lectures by the heads of the various depart- 
ments dealing exclusively with the work of their distinct 
division, for which lecture the student apprentice should 
receive some preliminary coaching as to the proper method 
of jotting down notes, so that he may note the vital points 
the foreman intended to convey. 

(4) Establishment of a-small circulating library dealing 
exclusively with systematic methods of production and 
technical work. 

(5) A method of systematic, rather than periodic ad- 
vancement as the apprentice familiarizes himself with the 
work of a distinct department. 

(6) Establishment of a system of awarding slight bonuses 
to those artisans excelling in rapidity of production, thus 
causing the awakening of a keen sense of rivalry (altogether 
friendly, however), thereby causing an efficiency as regards 
production, amounting to practically 100 per cent. 

(7) A recommendation that all apprentices attend some 
local night school, not making it compulsory, but presenting 
such inducements to those who do attend that those negli- 
gent in such matters will see that it is to their interests 
to do so. 


SOME PRACTICAL SUGGESTIONS 


BY M. R. BROCKMAN 
Machinist Apprentice, Southern Railway, Spencer, N. C. 


Two incidents that encouraged me very much were (1) the 
superintendent of motive power inquiring if I were making 
good and offering any advice that I might desire; (2) the 
master mechanic gave me leave of absence with transporta- 
tion, so that I could attend a special short course at school, 
saying that my apprenticeship would not be lengthened to 
make up for my absence, because I tried to do my best. 

These incidents showed that the officers were interested 
in my progress, so I worked harder that they would continue 
to be interested and willing to help me. 

Several days ago I asked the shop superintendent if he 
would kindly hold open one of the machinist vacancies until 
my apprenticeship expired, in about two months. He said: 
“I will gladly do this, young man; I wish that your time was 
out now, so that I could put you at the regular machinist’s 
work.” ‘This incident showed that my efforts were not in 
vain, so I set cut to make the last two months of my appren- 
ticeship the most successful of all. 

The present apprentice courses with the shop drawing 
school are efficient, but I think can be improved. The ap- 
prentice school can be improved by having a practical man 
that will teach more about shop kinks than drafting. The 
ordinary machinist’s pay is nearly twice that of a fairly 
competent draftsman. Why not teach the apprentice about 
the locomotive which he will have to work upon, instead of 
drafting, which is another trade. 

Reading drawings is the chief benefit derived from the 
study of drafting by the apprentice. This serves its purpose, 
but is a slow method. Why not teach the reading of draw- 
ings more efficiently and use the hours formerly spent in 
practising lettering and crosshatching, etc., for instruction 
in the advantages of different types of valves and valve gears, 
angularity of main rods, equalization of springs, the theory 
of air brakes, safety appliances, etc. 

Instruction such as the above would certainly interest the 
average young man, and at the completion of his apprentice- 
ship he would be a capable railroad machinist. Knowledge 
of the theory of machinery frequently prevents bad judgment 
when repairs are to be made. 

I find that the work is much more interesting and that i 
learn a great deal more when working with some expert 
mechanic than with a group of apprentices under one fore- 
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man. Each mechanic has different labor and time-saving 
methods which would not die when they do, if the apprentice 
were given an opportunity to learn them; and the apprentice 
would be better informed if this practice were more com- 
monly followed. 


A SUGGESTION TO OFFICERS 


BY A. T. KUEHNER 
Assistant to Road Foreman of Engines, Baltimore & Ohio, Newark, Ohio 


(Apprenticeship completed February 15, 1915) 

My career as an apprentice with the Baltimore & Ohio 
was exceptionally interesting. I began in the erecting shop, 
spent a few months each in the machine shop, air brake de- 
partment, car shops, roundhouse, and the last six months 
with the road foreman of engines, this covering a period 
of three years. 

The methods employed by our road in handling appren- 
tices, both in personal treatment and mechanical teaching, 
can, I dare say, hardly be improved upon. Each apprentice 
enters under a certain class, according to his schooling, and 
is scheduled to follow out special instructions covering that 
class. Our mechanical instructor, a thorough, practical man, 
fair and square to all, has charge of the apprentices and sees 
to it that all boys receive proper instructions, fair treatment 
and are made to follow out the schedule. Then we also have 
an apprentice school, where we are taught the rudiments of 
mechanical drawing. Each apprentice attends school twice 
a week, from seven to nine in the morning; to make this 
work more interesting the company at the end of the term 
gives the three best and most energetic workers prizes that 
are well worth striving for. 

At the close of the apprentice school the boys usually give 
a banquet and invite the higher officers, and the invitations 
are always gladly accepted. At one of these banquets I re- 
ceived my greatest inspiration, sitting among these great 
men, and hearing their early and wonderful careers and how 
they advanced step by step—really the finest kind of advice 
and encouragement. One statement in particular, made by 
one of our mechanical officers, stating that he felt the ap- 
prentices of today were not qualifying themselves for official 
positions as they should, being proved by the fact that there 
were more positions open in the supervising capacity than 
there were in the journeyman class, but no material available 
to fill them with, appealed to me strongly. 

Boys, right here was where I stopped thinking of the 
impossible, and the thought of just finishing out the day. 
Instead I worked with renewed energy, and not very long 
afterward saw results forthcoming. And today I am more 
proud than ever of having heard this statement and the 
effect it had upon me, as it has led me to a position where 
the greatest future can be obtained. Can’t more meetings of 
such a kind be arranged for, where the apprentices may meet 
the higher officers, to let the apprentice know he is being 
thought of and to hear the words that were so inspiring to me? 


THE SANTA FE METHOD 


BY T. S. TULIEN 
Special Apprentice, Atchison, Topeka & Santa Fe, Topeka, Kan. 





One of the great questions with which the present-day 
manufacturers have had to deal is that of obtaining work- 
men, not only skilled and efficient but familiar with their 
peculiar requirements and from whom they can develop and 
choose men for executive positions. This has been solved to 
a great extent by the apprenticeship system. It net only gives 
to the company good workmen but offers the opportunity to 
observe which men are fitted to serve as foremen, or in higher 
official capacities. 

‘The benefits are not restricted, however, to the manufac- 
turer alone, but offer advantages to the apprentice himself 
which could be derived in no other way. There are a great 
many young men who are capable of holding good posit‘ons. 
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but are held back by their own timidity. If these same young 
men were to learn a trade under the old apprenticeship sys- 
tem, they would have nothing more than just the bare ma- 
chanical practice at the end of their courses. If they were 
observed at all it was only with reference to the kind of 
work they were turning out. Under the present system these 
young men come into direct contact with men who realize 
their ability and with a little help on their part are able to 
push ahead. By this means the young man is given not only 
the chance of earning a good livelihood, but a good substan- 
tial foundation for building his career. 

The Santa Fe, under the supervision of F. W. Thomas, 
has an especially good system. This course covers a period 
of four vears, during which time the apprentice is put through 
the various operations comprising his trade. The apprentices 
are divided into groups, and each group is put under the 
supervision of an instructor. These groups are small enough 
to allow the instructor to give a great deal of personal atten- 
tion to each boy. 

Before entering the course the applicant is required to 
pass a mental as well as physical examination. Although 
the examination is simple it is of such a nature as to show 
clearly the boy’s ability to advance. The applicant must be 
between the ages of 16 and 21. 

Upon entering the shop the apprentice is given the more 
simple operations and is advanced step by step, the period 
of time for each depending on the nature of the work, until, 
at the end of 12,000 hours, he has passed through all the 
typical operations. Apprentices of 21 years or over are re- 
quired to fire locomotives on trial trips. This gives them the 
opportunity of observing the methods of handling and firing 
locomotives and also of locating defective work. 

Besides the work in the shop the apprentice receives four 
hours of schooling each week. In the schoolroom he is taught 
mathematics, drawing, writing, and things pertaining to the 
department in which he is working. 

Apprentices in the fourth year are required to attend night 
school one evening each week for a number of the winter 
months. These night schools cover various phases of the 
work in which he is interested. A competent instructor is 
placed in charge of each class. At different periods during 
the course men well versed on the subject are invited to 
address the respective classes. 

Another feature which is proving very satisfactory was 
added about a year ago. This is a special course open to 
special apprentices in their third year, or journeymen appren- 
tices in their fourth year. Apprentices for this course are 
selected by the local mechanical department, upon approval 
of the mechanical or shop superintendent and supervisor of 
apprentices. This course gives the young man an opportunity 
of preparing himself for general railroad work. It consists 
of two months in the boiler shop, two months in the car 
shops, four in the roundhouse, two with the road foreman 
and two months inspecting locomotives. Besides this work 
a course of reading, prescribed by the supervisor of appren- 
tices, must be pursued by the apprentice. At the end of each 
month he is required to write a letter to the master mechanic 
telling of the work in which he has been engaged and offer- 
ing criticism and suggestions. Also, at the end of each divi- 
sion of the course, he must be able to answer a set of questions 
covering that work. This last feature is especially good, for 
it gives the apprentice a knowledge of the things upon which 
to lay most stress. 

As a conclusion it might be said that the advantages to be 
gained by the apprentice cannot be estimated, for they depend 
to a great extent on the apprentice himself. He must be will- 
ing to take an interest in his work, work hard and study. For 
my part, I am just beginning to realize all the advantages 
that I have gained. Perhaps one of the greatest was the 
opportunity I had of obtaining the Ryerson Scholarship, 
enabling me to take a four-vear course at Purdue University. 
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A RECORD CYLINDER WELD 


Ever since the oxy-acetylene welding process has been 
in general use in locomotive shops instances have been men- 
tioned of the success with which locomotive cylinders have 
been welded by this process. ‘To those who have had but 
little experience in this connection, a certain job done at 
the Kansas City shops of the St. Louis & San Francisco 
will appear remarkable. 

From Fig. 1 it will be seen that the cylinder casting was - 





Fig. 1—Broken Locomotive Cylinder That Was Repaired by the 
Oxyweld Process 


broken in two pieces. Fig. 2 shows these two pieces welded 
in place. The cylinder was placed in service without being 
bushed and with no reinforcement except for the ring on 
the end of the cylinder, which is now believed to have been 
unnecessary, and has been running for some time success- 
fully. John Foster, master mechanic in charge of the shops 
at which this work was done, describes the work as follows: 

“The two broken parts were V’d out and clamped to- 
gether in a true circle and placed on a blacksmith’s fire, 





Fig. 2—The Welded Locomotive Cylinder 


preheated and then welded together on the fire. This left 
one piece instead of two. This piece was then put up in 


the cylinder with what would be termed an arch clamp. 
This clamp was bent up in the shape of a U flattened out 
at each end and attached to the two studs in the cylinder 
next to the broken part, the idea being to give the operator 
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an opportunity to do the work without any of the surface 
of the clamp interfering. ‘The cylinder was preheated to a 
good cherry red by a wood and charcoal fire and kept at an 
even temperature during the entire process of welding. Two 
operators were used, one from each end of the cylinder. 
The torches were extended, making them much longer in 
order to keep the operators as far away as possible from 
the intense heat. After the welding was completed the cyl- 
inder was thoroughly heated again by building a good char- 
coal fire inside and out, the fire being maintained until the 
entire work was uniformly heated. It took nearly 24 hours 
to bake the cylinder and allow it to cool off gradually. 
Below is an itemized statement of the cost of renewing the 
cylinder under the old method and the cost of welding by 
the Oxweld method: 


OLD METHOD 


Rn i a ee er $230.60 
| ee eae les tg aie aiwaies Pik he eihvahe Oe 19.28 
Labor removing old ond applying new cylinder... giecare'e 55.65 
$304.93 
Less value of scrap cylinder.........eeece8: 31.70 
$273.23 
OXY-ACETYLENE METHOD 
I PREC BATEOR So ois a6. 0:bieaieraie:aeisersianie seas 50 
Wages of burner operators. ........ 002000, 7.20 
Spent en RIDGE COOP EE soos s cinninsiotakicwae ose henekeee nen 6.36 
RI TE cies Sn kine wiealescaie'a ein ee cote Fae eee 19.00 
4.06 
SS ae ec eee: axe SalTastbisatelona\ousl san anOR ae 
The time required to do this job was as foll 
DUMMIES, 66:5 000.5 lae.s.04' eis 1 day Grinding in the head... . » cay 
7 Ee tere rere 1 day Finishi1 day 
FN OS eee 1 day 
Soring and finishing cylin- ONAL) :vkikvae dew anit ie 7 days 
I Bee ae Ee eae rere 2 days 


“The credit for this work is due C. 
man, and Martin Whalen, 
shops.” 


R. Kew, general fore- 
foreman blacksmith, at these 


HIGH SPEED STEEL TIPPED LATHE TOOLS 


BY E. J. MCKERNAN 
Supervisor of Tools, Atchison, Topeka & Santa Fe 
_ In order to derive the greatest use from our available 
high speed steel we have tried in many ways to weld high 
speed steel tips on tire or carbon steel shanks, and have now 
accomplished results that are entirely satisfactory. We find 
that the oxy-acetylene process is best for doing this work. 
The method followed in making the weld is shown plainly 
in Fig. 2. The carbon steel holders must be forged as 
indicated in order to get the best results; also, it is neces- 
sary to forge the high speed steel tips to as nearly the 
proper dimensions as possible before the weld is made. 
When welding the tips should be heated to about 2,200 deg. 


RAILWAY MECHANICAL ENGINEER 


Vor. 90, No. 4 


work is done in the blacksmith shop, but the welding is. 
done by an expert gas welder. After the welding has been 
completed it is necessary for the tool grinder to grind the 
tools to the proper shapes. 

On our wheel lathes we have been able to turn out 250 
pairs of coach wheels with a pair of tools which were 2 in. 
by 3 in. by 20 in. These tools have given excellent service: 
and we are able to keep up the same speed as when we used 
the solid high speed steel tools. Furthermore, we have had 
the tips “break down” on one of the welded tools, and 
have redressed them practically in the same manner as the 
solid high speed steel tools are redressed. This was done 
successfully without the high speed steel tip becoming loose 


Ee ere 


> High Speed Stee! 
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Fig. 2—Method of Welding High Speed Steel Tips to Carbon Steel 
Tool Shanks 


on the carbon steel shank. ‘To redress these tools success- 
fully it has been found advantageous to draw the part of 
the tool underneath the tip down to about 14 in. below the 
bottom surface of the tool. It is then placed under a steam 
hammer and a blow is struck on the top surface directly 
back of the welded tip. ‘This will return the point of the 
tool to the proper place, giving it the proper shape, etc. 
We have adopted this plan over the entire system and it is 
giving complete satisfaction so far. The work is so well 
done that it is practically impossible to tell where the tool 
is welded and the performance of these tools is equally as 
good as that of the solid high-speed steel tools. Fig. 1 shows. 
a group of tools welded by the method described. 


FricTion.—Friction of lubricated surfaces is determined 
by the nature of the lubricant rather than by that of the 
solids or bearing metals themselves.—Power. 


RUNNING AN ENGINE Over.—The advantage of this is 

















Fig. 1—Group of Lathe Tools with High Speed Steel Welded Tips 


F. and the side that is welded to the carbon steel shank 
should be faced with Norway iron. In making the weld a 
good grade of special rolled steel must be used, the tip 
being welded to the shank by the oxy-acetylene process at 
the points indicated in the drawing. A large number of 
the carbon steel shanks and the high speed steel tips should 
be made up so that the work can be done quickly. This 


that the pressure of the crosshead is always downward upon 
the guide. If the engine is run under, the thrust of the 
crosshead will be upon the top guide on both the outward 
and inward strokes, and unless the crosshead is properly 
adjusted, it will lift when subjected to thrust and fall by 
its own weight on the center, making the engine pound.— 
Power. 

















ESSENTIALS OF SHOP EFFICIENCY 


Discussion of the Features of Scientific Manage- 
ment Which Are Applicable to Railroad Shops 


BY G. W. ARMSTRONG 


Scientific management is by no means inapplicable to 
railroad work. A common mistake, however, is to disregard 
the fundamental fact that a railroad shop is not and cannot 
be handled as a manufacturing shop in the strict sense of the 
word. Its organization on the scientific basis of the best 
productive efficiency is impossible. Shop systems must be 
subordinate to the keeping of locomotives in service by reduc- 
ing the time they are in the shop. With this essential for 
euidance, the principles underlying scientific management 
can be applied. Line and staff, standards, the time study 
and scheduling and routing all have possibilities in their ap- 
plication to railroad shops. 

The size of the staff organization required is dictated 
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Fig. 1—Machine Tool Record Card 


wholly by the extent of the system to be covered. The duties 
of the various staff officers are the same for any size road 
although where the expense is unwarranted the functions of 
more than one may be vested in one person. Much of the 
success or failure of such an organization depends upon the 
man selected as its head, the efficiency engineer, shop special- 
ist or whatever title he is given. He should be vested with 
sufficient authority to create respect for his orders and sug- 
gestions and yet in no way connected with the actual shop 
management, but reporting to the chief mechanical officer. 
The assistant engineer, or machine tool specialist, should be 
equally as capable as the shop specialist, but, primarily, he 
should have an intimate and thorough knowledge of machine 
tools. All matters relating to their maintenance and operation 
should be supervised by him and his opinion should 
have considerable weight in the selection of new equip- 
ment. Upon the shop demonstrators devolves the de- 
tailed work of the organization. From time studies made by 
them at the various shops are worked out the instruction 
cards, referred to later. Owing to the tendency to use them 
for other duties, these men should be under the jurisdiction 
of the shop specialist and should also be transferred from 
shop to shop at intervals in order that they may thoroughly 
acquaint themselves with the varying conditions at different 
points on the system. Should the establishment of a manu- 
facturing department be considered advisable, the shop 
superintendent of such a plant should report to the shop 
specialist rather than to any local officer. 
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Having effected an organization, the first step must be a 
study of conditions with a view to improvement and stand- 
ardization. This will require considerable detail, consume 
much time and owing to the absence of immediate tangible 
results will tend to a distrust of the value of the plan unless. 
the full co-operation of the management has ‘been secured. 
Plans should be worked up showing the various tool layouts. 
and a thorough study made of the location of each tool with 
respect to its source of raw material and the destination of 
finished, product. This study will undoubtedly indicate the 
advisabjlity of relocating certain machines to promote greater 
efficiency.* 

Related to the determination of proper machine tool loca- 
tion is the preparation of the machine tool record cards shown 
in Figs. 1 and 2. The data on these cards enables a com- 
parison of the productive efficiency of machines in the vari- 
ous shops to be made and serves a useful purpose in judging 
the possibilities for standardization of machine tool opera- 
tions in the various shops. The preparation of these record 
cards will often reveal wide discrepancies in the speeds and 
speed changes of similar machine tools from different manu- 
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Fig. 2—Back Side of Machine Tool Record Card 


facturers and in the installation of the same machine tools at 
different shops. As a preliminary to the preparation of 
standardized conditions, it is essential that these variations 
be corrected as much as consistent with the work performed. 
This alone in many cases will effect notable increases in effi- 
ciency, as many tools are not speeded to give the best results. 

As an illustration of conditions of this kind actually en- 
countered the diagrams in Figs. 3 and 4 are shown. These 
are for two 20-in. engine lathes purchased from the same 
manufacturer and installed at the same time. The lathe, the 
record for which is shown in Fig. 1, is another machine of 
the same type and from the same manufacturer. The three 
diagrams and accompanying data plainly illustrate the wide 
variations in speed changes which may exist between similar 
machines and show the necessity of standardizing conditions 
before attempting to realize any degree of standardization of 
methods. 

Suppose a 12-in. valve chamber bushing is to be turned for 








*For a discussion of the location of machines see an article by the same 
author on “General Machine Tool Efficiency,” on page 255 of the May, 1914, 
issue of the Railway Age Gazette, Mechanical Edition. 
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chamber fit, the material being a good grade of gun iron and 
the best speed for the feed and depth of cut being 35 ft. per 
min. If the work is performed on the machine shown in Fig. 
1 the machine must be run on cone 3 with the back gears, at 
7.6 r.p.m. or a cutting speed of 24 ft. per min. The next 
available speed, 12.6 r.p.m., gives 40 ft. per min., or a speed 
which would probably prove too high for economical work- 
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mendaticns for their correction. Too much care and caution 
cannot be exercised in the setting of time limits, nor in re- 
cording the conditions under which and for whch each limit 
is set and the actual work and the degree of finish covered 
by each limit. A careful study should be made of these time 
studies and where feasible the best practice or a suitable com- 
bination should be drafted up in the form of an instruction 
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ing. ‘Thus we encounter a loss of about 33 per cent from the card. The degree of refinement employed in making the time 


Most economical cutting speed. Trying the machine shown 
in Fig. 3, we find that by using cone 3 with the back gears a 
surface speed of 29.8 ft. per min. is obtained, while the next 
step gives 45 ft. Thus again a loss of efficiency is unavoid- 
able. With the machine shown in Fig. 4+ the best conditions 
are found as by using cone 2 with the back gears, a speed of 
32 ft. per min., with less than 10 per cent loss in efficiency, is 
obtained. 

It will be observed that the interval between the speeds is 
very irregular. While the machines have twelve speeds, some 
of these are so high as to be of little or no use and others are 
so close together that they almost coincide, thereby in reality 
restricting the number of speed changes available. These 
conditions are indicated by the logarithmic chart in Fig. 6. 
This gives the cutting speeds for various diameters of work 
with the available spindle speeds, for the lathe referred to 
in Fig. 1. At the top, on a scale of spindle speeds, are shown 
the intervals between the various speed changes, the irregu- 
larity between the steps being clearly brought out. 

In order to overcome these disadvantages, Carl G. Barth 
has suggested the use of the geometric progression for ma- 
chine tool spindle speeds. The speed change conditions of a 
machine so designed are shown in Figs. 5 and 7, a geometric 
progression with a ratio of *\/, having been used. This 
gives speeds of 40 ft. per min. and 65 ft. per min. for the 
diameters ranging from 1 in. to 20 in., which are the most 
commonly used within the range of the machine. It will 
readily be seen from a comparison of the speeds available 
and the variations in these speeds that a lathe constructed 
similar to that in Figs. 5 and 7 possesses marked advantages 
for general work over the other machines. 

The use of the time study is essential in the standardizing 
of methods. Upon the diligence and accuracy with which 
these studies are made rests much of the success of the efforts 
to increase efficiency. The operations should be thoroughly 


timed at the various points under differing conditions and 
with different operators, particular attention being given to 
feeds, speeds, cuts, special appliances used, methods of set- 
ting and notes as to inefficiencies with reasons and recom- 





study and preparing the instruction card depends primarily 
upon the frequency with which the operation is repeated. 
Where possible one instruction card should be prepared for 
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Fig. 6—Logarithmic Chart of Cutting Speeds of Lathe Referred to 
in Fig. 1 


system use but often, owing to variations in the facilities at 
the various points, this is not feasible; in this case the mini- 
mum number possible should be used. Where operations, 
such as hydraulic press work, are performed at but one point, 
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time studies should be made independently by two or more 
shop demonstrators. 

The instruction card gives the time allowance in detail 
with all necessary directions regarding special tools, ap- 
pliances, method of setting, speeds, feeds, cuts, etc., and re- 
lieves both the workman and the foreman from the necessity 
of remembering any of the conditions. It becomes in reality 
a permanent record of the best practice for each operation. 

Where instruction cards are completely and carefully pre- 
pared they may often serve to prevent drifting away from 
good, economical standards, through the loss of facilities. 
The possibility of this use of the cards is brought out by the 
following case, in which a special angle plate was constructed 
to hold eccentric halves, matching with a tongue and groove, 
for planing. As this ordinarily would necessitate an ex- 
pensive set up, a large saving was effected and a reasonably 
small piece work price established by the use of the special 
fixture. In time, different workmen performed this opera- 
tion and through lack of proper instruction, the jig was mis- 
laid, the work being done without it. Soon the inevitable re- 
sult followed; a complaint was made that the price was too 
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Fig. 7—Logarithmic Chart of Cutting Speeds of Lathe Referred to 
in Fig. 5 

low. In the investigation some ene was found who remem- 

bered the old jig, and when it was discovered and again 

placed in service no further complaint was received. Had an 

instruction card been used, the jig would never have been 

lost. 

In the event of changing conditions as to material, size, 
machine tools and methods used, etc., the time studies and 
instruction card on file in the central office will serve as a 
means for quickly and thoroughly determining what effect 
these changes will produce and modified instruction cards 
an be issued. 

The task of thus perfecting the method of performing each 
me of the innumerable operations occuring in a railroad 
shop would be one of inconceivable magnitude were it not 
for the great similarity of many operations and the possi- 
bility of developing new standards from the records of past 
performances combined with experience in their application. 

While the foregoing has referred mainly to machine tool 
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operations, the same methods are applicable and should be 
utilized for all operations, including those performed in the 
erecting shop. 

In addition to the record previously mentioned a card rec- 
ord should be maintained at the central office for each indi- 
vidual machine tool, giving a record of all breakages, defects 
and repairs. Data for this record should be forwarded 
monthly from the shops. The same index number should be 
assigned to this card as is assigned to the machine-tool rec- 
ord card. Such a record as that described will prove of in- 
estimable value in comparing the service of various makes of 
machines, in locating weaknesses and giving opportunity to 
strengthen them and also in indicating whether the cost of 
maintenance is becoming prohibitive. Aside from these ad- 
vantages it is useful as an aid to the proper selection of new 
equipment. 

Closely allied with machine tool efficiency is belt efficiency. 
This is an item commonly given little attention in the average 
shop. To realize the maximum of belt efficiency at a mini- 
mum cost the selection of the right type of belt for the con- 
ditions encountered, must be made at the outset. The appli- 
cation and maintenance should then follow a definite stand- 
ard practice. The methods to be standardized may briefly be 
stated as follows: 

Method of lacing. 

Tension to be maintained and means provided for securing it. 

Keeping belts clean. 

Insure that belts do not wear against guards, shifters, or 
steps. 

The use of a good belt dressing to keep belts pliable. 


The placing of belts on pulleys so the hair side is next to the pulley, and the 
outside lap trailing when running ahead. 


A belt record should be maintained and periodical inspec- 
tions made, in order to anticipate breakdowns. Repairs 
should always be made outside of working hours. 

A careful study should also be made to establish a line of 
standard tools. When warranted by the extent of the sys- 
tem a specialist should be placed in charge of this branch, 
his duties including the study of the heating, forging, tem- 
pering and grinding of tools, as well as their shapes and 
sizes. To insure correct maintenance, the tools should, as far 
as possible, be supplied from a central point and repairs 
carefully checked to insure that standards established are 
maintained. 

Opinions vary as to the details to be employed in schedul- 
ing and routing locomotive repairs, but to secure the best re- 
sults, it is necessary to so schedule each important division of 
the work that nothing is left to chance. A careful working 
out of such a system will assist materially in a well-balanced 
distribution of the working force, enabling all departments 
to work effectively, eliminating petty complaints, delays and 
misunderstandings and tendency to an improved shop output. 

Where the system is of any size a manufacturing depart- 
ment is a very useful adjunct in securing decreased cost of 
maintenance. Such a department should be entirely divorced 
from the repair shop organization and operated as an outside 
concern. The repairs on structures and machinery, depre- 
ciation, interest on investment, power, oil, waste, defective 
material, etc., should be accurately accounted for and the 
output charged to the various shops at a price sufficient to 
provide for all these indirect charges as well as the labor, 
material and supervision. 


flanges of cone 


VALUE OF EXHAUst STEAM FOR HEATING.—Under aver- 
age conditions the steam discharged as exhaust from a sta- 
tionary engine can be made to accomplish about 90 per 
cent as much heating as when in the form of live steam 
discharged direct from the boiler. But from the waste in- 
curred by drips and leakage of back-pressure relief valves, 
the heat that can be realized in average plants where ex- 
haust is used for heating is probably not more than 80 per 
cent of that contained in the steam supplied to the engine. 
Power. 
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PROGRESS IN ELECTRIC ARC WELDING* 


Practically every large railroad shop in this country is 
using the electric arc process with metal electrodes for flue 
welding. Welded tubes are practically permanent since the 
tube and the sheet are bonded together without a joint, leaving 
virtually no chance for leaks to develop. It has been found 
that the tube sheet, after the tubes have been removed, is in 
better condition than where the tubes have not been welded in. 
The welding builds up the sheet around the holes almost to 
the original thickness. It is essential that only a first-class 
operator be allowed to do work on the repair of boilers, be- 
cause of the dangers that are attendant upon defective work- 
manship where welded plates are subject to pressure. 

Firebox repairs are closely related to flue-welding and are 
being made with equal success. ‘They include cracks in the 
side, tube, door and crown sheets, leaky staybolts, seams, etc. 
Patches may be put on when the sheets have become weakened 
so that repairs are impossible. ‘The carbon electrode is ordi- 
narily used to cut out the defective part and a new section is 
then welded in place. Half-side sheets, door sheets, etc., are 
welded in without difficulty. 

Broken locomotive frames are very successfully repaired 
by the use of the electric arc. The great advantage in this 
work is the great speed that may be obtained, as no disman- 
tling of the locomotive is necessary beyond that required to 
give the welder access to the broken parts. ‘There are cases 
where frames have been welded without drawing the fire. 

The actual cost of repairs made in a large railroad shop in 
the middle west is tabulated below, with the cost of the 
method previously used to secure the same results. In some 
instances replacement was the only method possible until the 
electric arc was used. The arc welding costs were based on 
a power cost of 51 cents an hour with the carbon electrode, 
and 17 cents with the metal electrode, together with the cost 
of labor and an overhead charge of 40 per cent. 


Cost of Cost by other 
welding methods 
Plugging 51 holes in expansion plate, heles 1 in. 

geeeetee Wr 34 Wh, COOK. conc cekdvcecesedees $2.75 $10.15 
INE RUNNIN EN oo. ciclo ialy Sis5s- ots alae G) 6.405 ete eca.e nia 6.50 34.57 
Cutting four 6-in. holes in tender deck sheet ™% in, 

NMED a cvered geicln'a a1s-ni aati ainiS a6 5.5) 8)5 alee Ae leldkane a 1.08 8.35 
Welding eccentric strap, broken through neck...... 1.08 41.28 
Welding two spokes in driving wheel center....... 7.98 99.98 
Welding cracks in side sheets.........ssssecceceee 26.15 31.79 
NON Fok loi 0515.09 0/a's 0 hiv aia neeeaiescele aaa 134.89 869.58 
Building up flat spots on locomotive driver......... 40 225.00 


On the last item the large saving is due to the making of 
the repair at the roundhouse without withdrawing the loco- 
motive from service, while any other method would require a 
week or 10 days’ loss of time while the locomotive was 
shopped and the drivers turned down. If the loss of time be 
considered the cost of the older method might easily be $500 
or more. 

It has become universally accepted that a special motor- 
generator set gives the best results, because it supplies current 
of the necessary characteristics and does it at the lowest cost. 
The question that remains to be decided is the size of the set. 
Originally a separate set was supplied for each operator, but 
experience has proved that in a shop where two or more weld- 
ers are employed it is better and cheaper to have one set 
supply several operators. Arc welding is necessarily an inter- 
mittent process, and hence the average load on the motor gen- 
erator is low. Practice has shown that the are will not be in 
use more than 50 per cent of the total time in most cases. 
This makes the cost of power higher than if the average load 
were nearer the capacity of the set. 

Furthermore, the single set for several operators is cheaper 
to install than a set for each operator. The efficiency of the 
smaller set will of necessity be lower than that of the larger 
set. The general practice now is to install a motor-generator 

of sufficient capacity to supply all operators within a range 
of 500 to 600 ft. of the set with permanent wiring and outlet 





*From an elite by J... BH. ie in the February, 1916, issue of The 


Boiler Maker. 
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panels for the individual operators installed at the most con- 
venient points where welding is to be done. 

For miscellaneous repair work around large industrial 
plants a 300-ampere equipment, sufficient to allow two opera- 
tors to work simultaneously with the metal electrodes, is 
usually satisfactory. Where more operators are employed for 
welding, and where carbon electrodes are used, it is usually 
desirable to put in a large set, though if the welding booths 
are scattered over a very wide area the use of several sets for 
two operators each may be found desirable. Individual con- 
sideration of the conditions must be made and the system best 
suited then installed. 


CHISELS* 


BY HENRY FOWLER 
Chief Mechanical Engineer, Midland Railway 
Very considerable attention has been given to the composi- 
tion and treatment of tool-steel used in machine-tools, but the 
three implements of the hand worker—the file, the chisel, and 
the hammer—have been comparatively neglected. The author 
is aware of the work recently done in testing the former of 
these, and knows that there is little need of improvement with 
the last-named, but believes that the chisel has not received 
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Chart of Standard Chisels 


amination of the new and used chisels in the mmm over which 
he had control, confirmed that view. 

The material usually employed for chisels is not bought to 
specification, but a well-known and tried brand purchased. 
In the chief mechanical engineer’s department of the Midland 
Railway, after considerable experiment it was decided to order 
chisel steel to the following specifications : “Carbon 0.75 per 


*From a paper pres sie Siti the Institute of Machaatesl ‘Beaton on 
February 18, 1916. 
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<ent to 0.85 per cent, the other constituents being normal.” 
This gives a complete analysis as follows: 


Per cent 
rack k Seis cp enw sauna Tad cede nk os ak oh a 0.75-0.85 
ee RE ree re ere me ee re rr e 0.30 
EE olin bine hd: os ORAS ODE SY > ae ania alee debe 0.10 
IIS © aac 9) atk ne Rush Spas eS nase olen ite Stee 0.025 
NIUE cna aioe gia a OMA ae aR oe 0.025 


It is perhaps interesting to note that the analysis of a chisel 
which had given excellent service was as follows: 
Per cent 
iilpiesxakieiincies 0.75 
Manga: a ee i ar ere ee ae ee ee ee a eee eee oe ee 0.38 
PSR Ie eA RT OT RR eee PO re a 0.16 


Si ulphur Rar Coe a Sey AC ee te eer ee 0.028 
NS. knoe ns2s + aes wed ataeeeenhh seca aeees 0.026 


‘The heat treatment this chisel received is unknown. 

At the same time that chisel steel was standardized, the 
form of the chisels themselves was revised, and a standard 
chart of these as used in the locomotive shops drawn up. Figs. 
1 to 10 show the most important forms of these, which are 
made to stock orders in the smithy and forwarded to the heat- 
treatment room where the hardening and tempering is carried 
out on batches of fifty. A standard system of treatment is em- 
ployed here which to a very large extent does away with the 
personal element. Since the chemical composition is more or 
less constant, the chief variant is the section, which causes the 
temperatures to be varied slightly. ‘The chisels are carefully 
heated in a gas-fired furnace to a temperature of from 730 to 
740 deg. C. (1346 to ~’? deg. F.) according to section. In 
practice the chisel, Fig. 1, is heated to 730 deg. C., chisel, 
Fig. 2, to 735 deg. C. (1355 deg. F.), and a 1-in. half round 
chisel to 740 deg. C., because ‘of their varying increasing 
thickness of section at the points. Upon attaining this steady 
temperature, the chisels are quenched to a depth of 3% in. to 

6 in. from the point in water, and then the whole chisel is 
immersed and cooled off in a tank containing linseed oil. 
This oil-tank is cooled by being immersed in a cold-water 
tank through which water is constantly circulated. After this 
treatment, the chisels have a dead hard point and a tough or 
sorbitic shaft. ‘They are then tempered or the point “let 
down.” ‘This is done by immersing them in another oil-bath 
which has been raised to about 215 deg. (419 deg. F.). 
The first result is of course to drop the temperature of the oil, 
which is gradually raised to its initial point. On approaching 
this temperature the chisels are taken out about every 2 deg. 
rise and tested with a file, and at a point between 215 deg. . 
and 220 deg. C. (428 deg. F.) it is found that the desired 
temper has been reached, the chisels are removed, cleaned in 
sawdust, and allowed to cool in an iron tray. 

A question which naturally will be asked is whether com- 
parative tests of these chisels with those bought and treated 
by the old rule-of-thumb methods have been made. It must 
be admitted that the author knows of no method of carrying 
out such tests mechanically, other than that of hardness by 
the Brinell or scleroscope method, while any ordinary test de- 
pends largely upon the dexterity of the operator. The uni- 
versal opinion of foremen and those using the chisels of the 
advantages of the ones receiving the standard treatment set 
out has, however, convinced the author of the improvement 
made. 

(Questions may be raised as to why the chisels have not been 
normalized at about 900 deg. C. (1652 deg. F.) after forging 
and before hardening. This matter had attention when the 
question was first dealt with, but at that time there were no 
facilities for carrying out this work. These have since been 
provided in connection with certain other work, but although 
various chisels have been normalized in the manner men- 
tioned, no advantage has been found in carrying this out. 


Errect oF Insiwe Lap.—Addition of inside lap causes 
the exhaust to open later and to close earlier, with more 
compression and greater cushioning effect of the exhaust.— 
Power. 
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OPERATING A LARGE ENGINE TERMINAL* 


BY F. W. SCHULTZ 
District Foreman, Union Pacific, Grand Island, Neb. 


A foreman who, through promotion, is placed in charge of 
a large and long-established engine terminal, regardless of 
facilities, does not have the job on his hands that a foreman 
has who takes charge, as an entire stranger, of some terminal 
where it is necessary to make an organization. Organization 
is a big study in itself, and it is a first-class organization that 
gets results. No matter how good a terminal may be as to 
facilities, it will not run itself. Supervision means a good 
deal, and plenty of it can be had in any organization. The 
best engine terminal organization is one in which when a 
man drops out for any cause he is immediately replaced by 
not only a good man but perhaps a better man. Understudies 
in all departments are necessary, and a live foreman should 
so know his organization as always to have a good man to 
promote. Develop an organization so that each department 
reports to the various heads, such as clerks to the chief clerk, 
foreman to the general foreman, helpers to their respective 
mechanics and hostler helpers to the hostlers. Where there 
are three fire builders, one should be the lead man; foreign 
laborers always work well together with a lead man. If only 
two blacksmiths are employed, one should be the lead man. 
It does not look well, and does not get results without causing 
friction, for a foreman to tell a hostler’s helper to tell the 
hostler what he wants to do any more than it would look well 
for the general foreman to issue orders direct to an employee, 
ignoring his subordinate officer. If he desires to investigate 
a matter, or issue instructions personally, he should be con- 
siderate enough to take a subordinate officer with him. One 
man can handle no organization alone. He must have good 
subordinates, and by establishing such a system it will give 
the general head time enough to calmly think over matters 
and also take time to see for himself how things are going. 
Foremen should see what they can without asking too many 
questions. It is a poor time to investigate a piece of work 
after some irregularity has happened. 

When two men are set to work on a piece of work at equal 
pay and are to be left alone any length of time, one man 
should be the lead man. When a man does a certain piece of 
work, he likes to know how well he has done it, and if a 
foreman finds a man’s work is good he should say so. Nine 
times out of ten the man performing this piece of work will 
do the work quicker next time and try to do it better; there- 
fore the foreman gets results. 

Systematic promotion of men should be practised. Very 
often an employee with an intermediate rate of pay leaves 
the service. Some foremen have instructions not to fill such 
a vacancy. This is a mistake. Men who have not received 
this rate of pay are looking forward to this increase, and, 
when several men can be advanced. it increases the efficiency 
of the men because of their receiving encouragement and 
better pay. They usually begin at once to improve themselves 
for a still bigger job, which is getting results. An employee 
in any organization, who has a good idea, or discovers some 
irregularity and reports it to the foreman, should immediately 
receive commendation, and if his accomplishment is great 
enough to warrant it he should receive an increase, however 
small. Censure may do much, but encouragement does more. 

Men in any organization appreciate clean, orderly and 
sanitary premises. This gets results by teaching order and 
cleanliness. 

Modern locomotives which have outgrown a roundhouse 
are housed very often with part of the tender sticking out of 
the door, and at zero weather, or colder, this plays havoc 
with both men and equipment. Some enginehouses have a 
few stalls to accommodate part of the large power. A live 
foreman should see that his mechanics do not have to bundle 


*Entered in the Enginehouse Competition which closed February 1. 
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up with so many clothes that they will be “‘clothes-bound,” 
and should either put an engine in the house or leave it out. 
The greatest mistake a foreman can make is to do a day’s 
work on an engine under such conditions without cutting off 
the tank, closing the doors, and showing his organization 
that he has their welfare at heart. Many a man has slighted 
a job, said mean things about a foreman and done a good 
deal to poison the rest of the organization, because the fore- 
man has told him to put on some clothes to keep warm and 
go on back to work, forgetting that a man who is too heavily 
bundled up cannot handle any class of work effectively. 
Newadays when there are seven or eight different nationali- 
ties employed in a large terminal employing 300 to 500, and 
repairing from 75 to 125 engines daily, a foreman must step 
into the plant as a diplomat and see that there is no friction. 
Employees in their various stations are continually looking 
to some man whom they consider above them, principally for 
their own welfare. If a foreman encourages them it spreads 
through the organization and gets untold results. 

As regards facilities, fhere should always be two incoming 
tracks as well as two outgoing tracks to the turntable. Care 
must be taken not to mix the direction of traffic. Usually 
tracks can be placed on each side of the coal chute. If the 
roundhouse is too small, there should be enough storage 
tracks outside so as to accommodate the overflow. Any round- 
house can be well lighted, and if steam heat is not enough in 
pit pipes, stoves can be placed in the house. Up-to-date 
engine houses usually have heat enough from steam heating 
plants. .There should be a vise and a work bench between 
every two stalls; also a small machine room adjacent to the 
roundhouse, centrally located, with proper machine tools and 
a few of the ordinary supplies which are used daily. It 
pays to put a man in charge of such a room and the tools, 
with instructions immediately to see that defective tools of 
any kind are repaired. Mechanics assigned to special work 
should be given special tools to be kept along with their 
private tools. A metal bench block riveted to the bench pre- 
vents the using of a vise as an anvil. The closer facilities 
are placed to the work, the less steps high priced labor will 
have to take. High priced mechanics required to push a 
truck instead of doing skilled work is labor misdirected. 

An experienced foreman should know his various classes 
of power just as well as he should know each mechanic. 
Engine failures are avoided by knowing when to keep a weak 
engine off the road. 

A foreman who is getting near the 100 per cent efficiency 
mark usually maintains a permanent organization, as no 
company or manager is going to disrupt any organization 
by requiring a reduction in force when results are nearly per- 
fect. It should not be forgotten that regardless of facilities 
the one important matter is to make an organization and 
maintain it. The continued getting of results shows a stable 


organization and one that is handled properly. ‘The best 
thing for any foreman to do in case he is not getting results 
is to investigate himself. He may be ever so conscientious, 
but he may need some experience: above all things, he 
should never allow prejudice or sentiment to enter into 
business. 

ADVANTAGES OF Popprer VALVEsS.—JThe main advantages 
of poppet valves are that they have no wear from movement 
on their seats, and requiring no lubrication, they are better 


adapted to the use of superheated steam.—Power. 

BoILER EXxpLostons.—The mechanism of a boiler ex- 
plosion known as the Colburn Clark theory is as follows: 
An initial rupture; sudden, rapid reduction in pressure; 
the formation of a great quantity of steam in the water, 
hurling the water at the opening, increasing the latter and 
shattering the boiler; completion of vaporization of the 
liberated water, projecting the parts to distances depending 
on the violence of the expansion.—/Power 
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RECLAIMING DRIVING BOXES 


BY R. P. PETERMANN 
Tool Foreman, Atlantic Coast Line, Waycross, Ga. 

The Atlantic Coast line has been increasing the life of 
driving boxes by placing brass liners on the shoe and wedge 
faces. ‘The box is dovetailed and heated, and is then 
jacked open before the brass liner can be poured, which 
takes a great deal of time. In addition, it is possible to 
obtain only an average of one shopping out of brass liners 
as the metal is so soft that it either works loose or pounds 
out at the ends of the box. 

The illustration shows a box with a steel boiler plate 
liner applied. With this method it is necessary to true up 
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Driving Box with Steel Plates on the Shoe and Wedge Faces 


the box on a planer and plane the radius out of the corners 
so that the liner can be welded all the way up. This weld- 
ing is done by an electric welder. The plates are pulled 
down solid by means of two countersunk 34 in. screws and 
the heads of the screws are welded to prevent their getting 
loose. ‘This method of reclaiming driving boxes is a great 
deal cheaper than using the brass liners, and it is believed 
that it will result in at least twice the amount of service 
from the box. 


Strop-Cocks FOR BOILER PRESSURE GAGEs.—The con- 
nection of a steam gage should be so arranged that the gage 
cannct be shut off from the boiler except by a cock placed 
near the gage, showing at a glance whether the cock is 
open or closed. ‘To fill this requirement the cock should 
he provided with a tee or lever handle arranged to be paral- 
lel to the pipe in which it is located when the cock is open. 
—Power. 

WETTING DowN SLACK BEFORE | Firtnc.—Although 
moistening fuel detracts from its heat value, the loss is 
usually more than compensated by prevention of dust in 
handling and, especially where there is a strong or forced 
draft, wetting down will generally be of advantage to pre- 
vent fine fuel particles from being caught up by the draft 
and deposited on the heating surfaces of the boiler or swept 
out of the chimney unburned coal or ashes.—Power. 
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UNIVERSAL NON-PACKING VALVE 


According to the report of the chief inspector of locomo- 
tive boilers for the Interstate Commerce Commission 1,770 
locomotives were found defective during the past fiscal year 
on account of leaking valves. This defect is principally 
due to improperly applied or worn packing in the stem of 
the valve. To eliminate trouble and defects of this sort, 
valves which require no fibrous packing have been developed 
by the Universal Valve Company, Karpen Bldg., Chicago. 
The construction of these valves is shown in the illustration. 
They are made up of a handle A which has a free fit on a 





od 


eS 
ot 


4 


— J 
= 














Universal Non-Packing Valve 

square shank of an auxiliary valve stem ). ‘The handle is 
held in position by the collar B which is screwed onto the 
body of the bonnet. The auxiliary valve stem D is pro- 
vided with a square socket to receive a square shank on the 
end of the main valve stem C. This member is threaded 
into the bonnet as indicated in the illustration and is raised 
or lowered as the handle is turned, a square socket in the 
auxiliary valve stem being sufficiently deep to always en- 
gage the shank of the main valve stem. 

The shoulder FE on the auxiliary stem is grooved on its 
upper surface and hears directly on the babbit ring F and 
is held in permanent contact with that ring by the cast-iron 
spring G. This forms a sufficiently tight joint with but 
little spring tension. It is guaranteed by the maker to last 
the life of the valve under high and low pressures and at 
temperatures ordinarily met with in the use of saturated 
and super-heated steam. ‘The spring is made of cast-iron 
under the Knudsen patent, as this material has been found 
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to better withstand high temperatures than a steel spring. 
In view of the construction of this valve it will withstand 
unusually hard service without its operation being affected. 
The company making this valve is in a position to make the 
entire valve or only the bonnet for application to valves of 
other makes. ‘The composition of the babbit ring is varied 
to meet the temperature requirements. These valves have 
been in successful service on locomotives, high pressure steam 
plants, hydraulic systems and piping systems for the lighter 
gases such as oxygen, acetylene, etc. 


MACHINE FOR GRINDING REFLEX 
WATER GLASSES 


A machine for grinding retlex water glasses is being man- 
ufactured by H. B. Underwood & Company, Philadelphia, 
Pa. 

It is simple in construction with very few wearing parts 
which are protected from coming in contact with the grind- 
ing material, thus avoiding unnecessary wearing of parts. 
The only part which is likely to require attention is the 
removable loose grinding disc, which can be redressed or 
replaced at little cost. The machine can be operated by 
unskilled labor and with cheap materials. It consists of a 
revolving table 4 to which motion is imparted by an air mo- 
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Reflex Water Glass Grinding Machine 


tor B running at 100 to 125 r. p. m., and four glass holders 
C which are given an oscillating motion by the pin D set 
eccentric with the table. This prevents the glass running in a 
concentric groove and avoids scratching or cutting it in 
ridges. The glasses are held under a flexible pressure, 
which can be regulated to the required amount by the pres- 
sure device E. The grinding compound is kept in contact 
with the glasses by two spreaders F placed diametrically op- 
posite each other. , 
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BORING BAR FOR CYLINDER AND 
VALVE CHAMBER BUSHINGS 


Safe guarding all moving parts of machine tools, both 
stationary and portable, has become not only desirable but, 
in many states, obligatory. In the new design of the Rooks- 
by portable boring bar, the manufacturers have been guided 
by the “Safety First” principle and have carefully guarded 
all exposed gears and moving parts. 

These machines are designed especially for reboring loco- 
motive cylinders and valve chamber bushings. They can 
be used with one or both cylinder heads removed and are 
easily and quickly set up. The crosshead blocks are bolted 
to the cylinder with the cylinder head studs and the bar 
revolves in the sleeves supported and centered by set screws 
in the crossheads. When boring with only one head re- 
moved, the expanding chuck and pin, having five sets of 
taper gibs to fit in stuffing boxes of various diameters, is 
used to support the crank end of the bar. 

The power is applied to the bar by means of a back 
geared driving power having a two speed quick change gear 
drive. ‘This is a recent improvement and is of particular 
advantage where the same bar is used to rebore cylinders 
and valve chamber bushings of various sizes. The quick 
change is accomplished by simply pulling out a slip pin, 




















Portable Boring Bar for Cylinders and Valve Chambers 


shifting the primary pinion out of gear and driving by the 
intermediate shaft. There has also been designed an im- 
-proved tool holder using high speed cutters for extra hard 
service. The cutter head is fed by means of an automatic 
feed case having two changes of feed controlled by a slip 
pin. This is also completely encased as shown in the en- 
graving. 

For setting the bar up in valve chamber bushings, a novel 
device is used enabling the operation to be quickly and ac- 
curately performed. ‘This consists of a set of taper cone 
sleeves in halves, fitting in the counterbore, supporting the 
bar in a central position while the blocks and crossheads 
are being bolted up, after which the cones are removed and 
the bar is ready for reboring. ‘The sleeves being taper, one 
set can be used in bushings of various sizes within their 
range. 

These portable boring bars are manufactured by E. J. 
Rooksby & Company, 431-459 N. 11th St., Philadelphia, Pa. 





MANGANESE STEFL.—This steel has the peculiar prop- 
erty of being toughened and softened by quenching in water, 
resembling copper in this respect. All manganese steel 
castings are subjected to this treatment to remove brittle- 
ness. It has found its principal application in castings for 
crushing and grinding machinery and railroad crossings. 


Vor. 90, No. 4 


CHUCK FOR DRIVING TAPS 


Considerable trouble is experienced with the ordinary 
methods of driving taps in getting them to run true. This is 
detrimental both to the quality of the work and the life of 
the tap and is due to the fact that the shanks and squares of 
the taps vary considerably in size. These variations have 
made it very difficult to secure uniformly satisfactory opera- 
tion with the type of holders generally used. A simple tap 
chuck for use in the drill press spindle, which is designed to 
overcome this difficulty, is shown in the drawing. ‘This de- 
vice is known as the True Drive tap chuck and has recently 
been placed on the market by Scully-Jones & Co., Chicago. 





Simple Tap Driving Chuck 


The chuck is made in one piece, the body being split into 
four segments for a distance of from two to four inches from 
its lower end. The square head of the tap is placed in the 
socket of the chuck, and as the latter is driven up into the 
Morse taper socket of the drill spindle, the segments of the 
chuck are tightly closed against the head of the tap. The 
chuck socket is of square section to correspond with the 
square of the tap, thus providing for a positive transmission 
of the drive. ‘The chuck is of hardened steel, and this, to- 
gether with the manner in which it is used, are claimed to 
make it almost indestructible. 


MOORE TYPE REFRIGERATOR AND 
HEATER CAR 


The Moore type of car is designed to meet the requirements 
for the transportation of perishable freight under all weather 
conditions. It is a combination refrigerator, ventilator and 
heater car. Its general construction is the same as that of 
any refrigerator car with the substitution of a live air space 
about 11% in. wide in the sides, ends, floor and ceiling of the 
car in place of the usual dead air space. This space is con- 
nected to the interior of the car by a 34-in. slot in the inner 
lining located about 4 in. above the floor, and to the ice box 
at the top of the car, as shown in the illustrations. The pur- 
pose of this live air space is to assist in the matter of cir- 
culation and to completely surround the contents of the car 
with a wall of cold or warm air, according to whether it is 
used as a refrigerator or a heater car. The interesting fea- 
ture in the arrangement of the Moore system is the means 
employed to secure a positive and active circulation of air 
throughout the entire car, no matter in which service it is 
used. 

The ice box is located in the center of the car directly under 
the roof. It is substantially supported by T-beams and is 
loaded through six hatchways in the roof. The ice box has 
three openings into the car, one at each end and one in the 
center. Through the opening in the center the cold air is 
discharged into the car, as indicated by the arrows in Fig. 1. 
The cold air falls to the floor and tends to spread out over the 
bottom of the car towards each end. The warm air rises and 
enters the ice box through a netting at the end where it is 
cooled and again passes through the opening in the 
center of the ice box into the car chamber. The cold air is 
also drawn into the live air space through the opening in the 
sides and ends of the car by the rising warm air which passes 
through this space to the ice box, where it is again cooled 
and discharged through the middle opening of the ice box. 
Tests made with this type of car under refrigeration show 
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that an even temperature is obtained throughout the entire 


car. This positive circulation not only gives the proper re- 
frigeration but has a drying effect, which is of decided 
advantage when perishable freight is being transported. The 
dampness, being taken up by the warm air, is carried to the 
ice box and there condensed and deposited on the ice, where it 
is washed away with the drippings from the ice box. There 
are four drains which carry away the melted ice, two being 
located on each side of the car and discharging underneath 
the car well outside of the tracks and away from the trucks. 
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through temperatures as high as 110 deg. in the sun and 96 
deg. in the shade. The temperature record at the top of the 
fruit is especially noteworthy, as it was only 3 ft. from the 
ice box. It was also stated in the report of this test that 
throughout the test the fruit did not show any sign of mois- 
ture to the extent that usually is shown on refrigerated fruit 
due to condensation. ‘This undoubtedly is due to the good 
circulation obtained in the car. Comparative tests with the 
end ice box cars have shown that the Moore cars consume 
from 50 to 60 per cent less ice under the same conditions, 
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Fig. 1. Moore Type Car in Use for Refrigeration 


There is no opportunity for the water from the melted ice 
to cause rotting and corrosion. 
The accompanying table, which is a report of a test made 


on one of these cars, illustrates the even temperature main- 
tained throughout the car while under refrigeration. 
Top : 
Floor Floor Fruit Floor Outside 
Front. Center. Center. Rear. Temp. 
yo eo OS a eer 64 64 64 64 82 
Priday, G20. D... Wissecsessass 2 62 62 62 78 
Sataraay, 7250 Bs Wiveesss0sas 2 62 60 60 68 


due to the fact that with good circulation less ice is required. 

The ice tanks, being built directly under the roof of the 
car, do not occupy valuable space, as do the ice boxes in re- 
frigerator cars equipped with end ice boxes. By this means it 
is possible to carry from 20 to 25 per cent more freight in a 
Moore car than in an end ice box car of the same dimen- 
sions. The rigid construction of the ice box also provides a 
valuable reinforcement to the superstructure of the car. A 
possible objection might be raised due to the raising of the 
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Fig. 2. Moore Type Car Under Ventilation 


Saturday, 5415-9. Wssccscccs 64 62 62 64 76 
mney. 200s BO. Ms ccssae0uss 64 64 64 64 78 
Monday, 6:00 a. M......ss00% 70 70 70 70 74 


This car was loaded with 320 bunches of bananas, the 
temperature of the fruit when placed in the car being about 
64 deg. A high temperature is required for banana service. 
To obtain the desired temperatures in this test refrigeration 
and ventilation were used at the same time, all plugs being 
out and all vents being partly open. The car was sent from 
New York to Toledo, Ohio. Throughout the trip it passed 





center of gravity of the car by placing the ice in such a high 
position, but it has been calculated that this figure will not 
be increased materially, it varying from one to two inches 
higher than refrigerator cars using the end ice box system. 

When this type of car is used as a ventilator car the front 
and rear hatches are raised to an inclined position, the rear 
hatches being open to the direction of travel and the forward 
hatches away from the direction of travel. The air passes 
into the car through the rear hatches, passing down into the 











210 RAILWAY MECHANICAL ENGINEER 


ice box and into the car itself through the grating at the rear 
end of the ice box. The tendency is for this air to pass along 
the ceiling to the end, thence downward, back along the floor 
to the front end and out through the forward hatches, the 
suction caused by the outer air passing over these hatches 
assisting to remove the air from the. inside of the car. The 
action of the air when the car is used in this service is well 
shown by the arrows in Fig. 2. Records of the temperature 
taken with one of these cars under ventilation loaded with 
317 bunches of bananas show the same uniformity of tem- 
perature as was obtained when the car was running as a re- 
frigerator car. ‘The following table gives the temperatures at 
various parts of the car on a shipment from New York City 
to Dunkirk, N. Y.: 


Top 

Floor Floot Fruit Floor Outside 

Ceiling. Front. Center. Center. Rear. Temp. 
Friday, 11:00 a. m..... 74 64 64 62 64 76 
Friday, 7:00 p. .m...... 68 60 60 60 60 74 
Saturday, 7:00 a. m.... 64 60 60 60 60 66 
Saturday, 4:30 p. m.... 70 66 64 66 68 74 
Sunday, 10:30 a. m..... 68 66 64 66 66 66 


On arrival the fruit was green and cool. In the report of 
these tests it was stated that although this was not as severe 
a test as could have been made, the results show that the 
Moore system of ventilation is to be considered superior to 
the end system of ventilation. Bananas are a difficult product 
to transport without deterioration. 

When the car is to be used to carry perishable freight under 
heat a coal stove is provided, as shown in Fig. 3. It is 
carried in an insulated box located under the car at the 
side near the door, and is operated entirely from the outside. 
It heats the fresh air taken from an intake located directly 
beneath the stove. This air surrounds the stove and chimney, 
passing up through the heating drum, and enters the car near 
the top, displacing the colder air, forcing it down through 
the live air space and off the floor of the car into the live 
air space under the floor, where it passes into the heater box 
whence part of it goes out through the waste air pipe which is 
connected to the chimney and part is reheated and passed 
back into the car. The-arrows in Fig. 3 show the action 
of the circulation of the air in the car. The stove used for 
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west, and it has been found entirely adequate to handle 
perishable freight in the coldest weather. The rights for 
the use of this car are now controlled by the Refrigerator, 
Heater & Ventilator Car Company, St. Paul, Minn. 


LUBRICATOR FOR LOCOMOTIVE AIR 
PUMPS 


The subject of locomotive air pump lubrication is one 
which has not been given a great deal of consideration by 
the mechanical departments of most of the railroads of this 
country. The lubrication of the steam cylinder is usually 
taken care of in one of three ways: 

Where locomotives are equipped with hydrostatic lubri- 
cators for lubricating the engine cylinders, an additional 
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Air Pump Lubricator for Both Air and Steam Cylinders 





feed is supplied on the lubricator and connected to the steam 
cylinder of the air pump; 

Where locomotives are equipped with force-feed lubrica- 
tors for lubricating the engine cylinders, an additional pump 
is supplied for furnishing lubrication to the steam cylinder 
of the air pump: 

In some instances a separate single feed hydrostatic lub- 
ricator is applied to the locomotive. 

None of these schemes is entirely satisfactory, as, in the 
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Fig. 3—Moore Type Car Arranged for Heating the Lading 


heating is simple in construction and may safely be oper- 
ated by inexperienced men. ‘The coal used in the stove is 
carried in the coal box directly alongside of the stove. Pea 
coal has been found to give the best results, although any 
kind of fuel can be used in case of necessity. Results of 
tests with this tvpe of car used as a heater have shown that 
a uniform temperature can be maintained throughout the 
car, and that the air in the car is maintained in a partic- 
ularly clear and pure state. The heater car has been made 
standard on three prominent roads operating in the North- 





first case, the lubrication of the steam cylinder of the air 


.pump is placed in the hands of the engine crew, with the 


natural result that oil is fed continuously, regardless of the 
amount of work which the pump is doing. -This objection 
applies also to the third scheme. 

The second scheme is open to the objection, and it is a 
serious one on heavy freight power, that lubricant is fur- 
nished the steam cylinder of the air pump when the loco- 
motive is in motion only, and it will be fully appreciated 
that it is at this time that the air pump on a heavy freight 
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locomotive requires the least amount of lubrication. When 
a locomotive so equipped makes a stop with a long train 
the air pump is usually required to make several hundred 
strokes in recharging the train line, during which time it 
will in many cases become so dry as to interfere seriously 
with its operation and efficiency. 

The lubrication of the air cylinders of locomotive air 
pumps is generally taken care of even more inadequately 
than is the lubrication of the steam cylinders. Neither the 
hydrostatic lubricator nor the ordinary force-feed lubricator 
is a satisfactory device with which to lubricate the air cylin- 
ders, as in either case the oil is introduced in amounts in 
excess of what is required, and in a form which is not best 
suited to the lubrication of the hot dry cylinder walls and 
the valves. It is the practice generally to introduce oil into 
the air cylinders through what is commonly known as an 
oil cock applied to the top head. With this arrangement 
someone is depended upon to fill the cup with oil, open the 
cock and allow it to flow down into the cylinder when the 
pump is not in operation. This method is not conducive to 
good results on account of the fact that as a general propo- 
sition oil is not applied until indications of its need are 
observed; also on account of the fact that when oil is intro- 
duced it is in such quantities and in such form as to car- 
bonize on the walls of the cylinder and to gum up the 
discharge valves. Further, the lack of facilities for prop- 
erly lubricating the air cylinder leads to the objectionable 
practice of pouring oil on the outside of the intake strainer, 
which tends to gum it up, causing dirt to collect in such 
quantities as to restrict the free passage of air through the 
intake, and interfering with the capacity and efficiency of 
the pump. 

With the view of overcoming these difficulties and fur- 
nishing lubrication to air pumps in proportion to the amount 
of work done, the lubricator illustrated has been designed 
by O. C. Wright, assistant engineer of motive power, Penn- 
sylvania Line, Fort Wayne, Ind., and patents applied for. 


Fig. 1 shows the lubricator as applied to a Westinghouse 
914 in. air pump. Fig. 2 shows a section through the 
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operating parts of the lubricator; Fig. 3 
ing member of the lubricator in detail. 

Referring to Fig. 1, it will be noted that three connec- 
tions are made to the lubricator. No. 75 leads to the pipe 
supplying steam to the steam cylinder; 72 to the top head 
of the air cylinder, and 7¥4 to the air inlet of the air cyl- 
inder. 

Referring to Fig. 2, it will be noted that connection 12, 
being made to one end of the air cylinder, provides a means 
for creating alternate vacuum and pressure in the cavity P, 
which produces a reciprocating motion of the operating 
member; in other words, one cycle of the air pump pro- 
duces a complete stroke forward and back of the operating 
member. In the backward stroke a quantity of oil is drawn 
from the cup L, through the port V, into chamber Q, a part 
of which on the forward stroke is forced through the pas- 
sage Y, past the double ball check valves 5 and 6, into the 
connection 15, and thence to the steam supply pipe of the 
steam cylinder. Simultaneously with this operation on the 
back stroke of the operating member a small quantity of 
oil is drawn from the cup L, through the port U, into the 
chamber P, and on the forward stroke part of the oil is 
forced through port S into connection 14, thence through 
the air inlet past the inlet valves and into the air cylinder. 
This oil enters the cylinder in an atomized state on account 
of its mixture with air during its ejection from chamber P. 
From the foregoing it will be noted that on each stroke of 
the pump a quantity of lubricant is supplied to both the 
steam and air cylinders, which quantity can be regulated 
by the proper proportioning of the ports U and V and locat- 
them with proper relation to the limits of travel of the 
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operating member. It will be noted from Fig. 1 that the bolt- 
ing flange J, Fig. 2, is attached to the lower steam cylinder 
head, which not only serves as a convenient method of 
supporting the lubricator, but also affords a means of con- 
ducting heat from the steam cylinder, maintaining the oil in 
the lubricator at practically constant temperature under all 
weather conditions. 

It is believed that the application of this device will be 
found to result in not only a reduction in the amount of oil 
used and the number of train detentions on account of air 
pump failures, but also in an appreciable reduction in the 
cost of maintaining the pumps. 


COMPOUND-GEARED PNEUMATIC DRILL 


An exceptionally powerful, compound geared pneumatic 
drill motor has recently been brought out by the Ingersoll- 
Rand Company, 11 Broadway, New York,. This drill is 
reversible and is designed to handle the heaviest flue roll- 
ing, drilling, reaming and tapping. It is particularly 
adapted to tapping operations on flexible stay bolt work, run- 
ning-in stay bolt sleeves, locomotive valve setting, and other 
heavy duty operations. The construction is such that it de- 
velops full power on the reverse as well as the forward mo- 
tion. This is of particular advantage in applying flexible 
stay bolt sleeves as, after the sleeve has been set up tight, it 
is possible to unscrew the sleeve cap by reversing the motor. 
This obviates the necessity for the usual cumbersome wrench. 

















Heavy Duty Compound-Geared Drill Motor 


In setting locomotive valves this motor has the same advan- 
tage in that it will revolve the drivers in either direction with 
equal facility. 

The motor has the one piece, gear timed valves, the ball 
and roller bearing crank shaft and connecting rods, and is 
generally similar in construction to the other pneumatic drills 
built by the same manufacturer. It is ordinarily furnished 
with a No. 5 Morse taper socket and operates at a free spindle 
speed of 100 r.p.m. 


Oxycen Trests.—The only positive way to test the com- 
parative value of electrolytic and liquefaction oxygen is by 
a practical laboratory test using a gas-bell and meter, cut- 
ting metals that are identical and using the same torch for 
all tests. ‘This will give the relative oxidizing effects pres- 
sure and costs.—The Welding Engineer. 


BomLER TuBES SPLIT IN BEADING.—When tube ends be- 
come split from beading they may not have been properly 
annealed, the beading may not have been done gradually 
around the tube, or before any beading was done the tube 
ends may have projected too far beyond the tube sheet to 
be turned over without splitting —Power. 
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In the article on the design of Hollow crank pins in the 
February number, there was an error in npentien (6), on 


=gV Pl 


| PL 1 

15 xS 
S is the allowable fiber stress of the material. As the formula 
is printed s is the stroke used in finding P. 
occurs directly below, 


page 67. This equation should read D, where 


The same error 
where the formula should read, D,. 
32 PL 
diameter of a solid pin = Pints, 
mS 


JOHN SCOTT LEGACY MEDAL AWARDED TO 
CLEMENT F. STREET 


The city of Philadelphia, acting on the recommendation 
of the Franklin Institute, has awarded the John Scott 
Legacy Medal and Premium to Clement F. Street, vice- 

president of the Loco- 


motive Stoker Com- 
pany, for the Street 
locomotive stoker. 
About 100 years ago 


John Scott, a chemist 
and metallurgist of 
Edinburgh, left to 
Philadelphia a large 
sum of money, the in- 
terest on which is used 
for the encouragement 
of “ingenious men and 
women who make use- 
ful inventions.” The 
legacy also provides 
for the distribution of 
a medal inscribed “To 
the Most Deserving,” 
and a money premium 
to persons whose inven- 
tions shall merit it. 
Mr. Street was at one time mechanical editor and mana- 
ger of the Railway and Engineering Review, now the Rail- 





Clement F. Street 


way Review. He was later associated with the Dayton 
Malleable Iron Company for nine years, engaging in the 


designing and selling of railway supplies; with the Well- 
man, Seaver, Morgan Company, and the Westinghouse Elec- 
tric & Manufacturing Company. He began development 


work on the stoker that bears his name in November, 1907, 
the first machine being put in service on a Lake Shore & 
Michigan Southern locomotive in May, 
now 1,000 Street 


1909. 
stokers in service and on order. 


There are 
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In accepting the award of the Medal and Premium, Mr. 
Street expressed his high appreciation of the honor which 
had been conferred upon him by the Franklin Institute. He 
took occasion to give full credit to his assistants who had 
helped him perfect the stoker. He also made the state- 
ment that Herman H. Westinghouse, president of the West- 
inghouse Air Brake Company, was the man who really made 
the Street stoker a success, and added that had it not been 
for the financial backing which he secured and, equally 
important, the moral support he gave it and the men who 
were developing it, the machine would not be where it is 
today. 


EQUIPMENT ORDERS IN MARCH 


‘The heavy buying of cars and locomotives continued dur- 
ing the month of March. ‘The sales during the last week of 
the month were especially large, orders having been reported 
during the week for 128 locomotives, 4,250 freight cars and 
98 passenger cars. Orders so far reported this year to date 
compare with orders during the same period of 1915 as fol- 
lows: Locomotives, 1,137 as compared with 181 in 1915; 
freight cars, 38,189 as against 8,943, and passenger cars, 
535 as compared with 696. The orders for March were as 


follows: 
Locomotives Freight Cars Passenger Cars 
PRINS oooh ss ecscech ek mp ees 368 9,050 146 
PORN oon Ge ekoamowas 4] 75 24 
409 9,125 170 


‘The important locomotive orders included the following: 


Road No. Type Builder 
At ec Ketel BANE. bcos ss ase 10 Pacific Baldwin 
2 Switch Baldwin 
Chicago & North Western....... 28 Switch American 
14 Pacific American 
35 Mikado American 
CGRRE DEORE MET 6 osc:50as eee ewewe 25 Mikado Baldwin 
MissOurl Pacific: ....060<80400640% 20 Mikado American 
6 Switch American 
Pennsylvania Lines West........ 25 Mikado Lima 
25 Mikado Baldwin 
St. Louis & San Francisco...... 30 Santa Fe Baldwin 
eo: Ce eee ee re 15 Consolidation American 
3 Mallet American 
Java State Railways. ... secs» 8 Mallet American 


The freight car orders included the following: 


Atlantic Const Lames .idcciesscas 500 Box Barney & Smith 
300 Flat Barney & Smith 
Chicago, Burlington & Quincy... 500 Automobile Amer. Car & Fdy. 
AGE can dcdsleum seus. oamee wn ome 1,000 Dump Standard Steel 
CstGt MOMENOP. J0.hcuandaacu souls 500 Refrigerator Haskell & Barker 
ON ae a ee 1,000 30x Amer. Car & Fdy. 
1,000 Ceal Standard Steel 
iladelphia & Reading......... 500 Hopper Standard Steel 
500 Hopper Pressed Steel 
S RPE aod ign os GANS eis pea temoerete 1,000 Gondola Pressed Steel 
500 Gondola Mount Vernon 
ni: Deeks TAM. Haccsk sence 750 Tank Amer. Car & Fdy. 


Nearly all the passenger cars ordered were included in 
two orders, those for the Atlantic Coast Line and the Illinois 
Central, respectively. The Atlantic Coast Line order was 
for 22 cars placed with the Pullman Company, including 
6 baggage, 4 baggage and mail and 2 passenger and baggage 
cars and 10 coaches. The Illinois Central order included 
| postal and 9 mail and baggage cars ordered from the 
American Car & Foundry Company, and 18 baggage, 45 
coaches, 10 dining, 4 buffet and 7 chair cars ordered from 
the Pullman Company. The foreign order for 24 passenger 
ars, the first large order for passenger cars for export re- 
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ported for some time, was for passenger train cars for the 
Chilean State Railways ordered from the Osgood-Bradley 
Car Company. 


MEETINGS AND CONVENTIONS 


American Railroad Master Tinners’, Coppersmiths’ and 
Pipefitters’ Association—The fourth annual convention of 
the Railroad Master Tinners’, Coppersmiths’ and Pipefit- 
ters’ Association will be held at the Hotel Sherman, Chi- 
cago, on May 22-24. 

Iniernational Railway General Foremen’s Association.— 
The annual convention of the International Railway Gen- 
eral Foremen’s Association will be held on August 29- 
September 1, at the Hotel Sherman, Chicago. The follow- 
ing is the list of topics to be considered at this meeting: 
Car Department Problems, E. E. Griest, chairman; Coun- 
terbalancing the Locomotive and Fitting Up Frames and 
Binders, H. C. Warner, chairman; Classification of Re- 
pairs, Robert Wilson, chairman; Relation of the Foreman to 
the Men, T. E. Freeman, chairman. 


Master Blacksmiths’ Association.—The twenty-fourth an- 
nual convention of the International Railroad Master 
Blacksmiths’ Association will be held at the Hotel Sher- 
man, Chicago, August 15-17, 1916. The following sub- 
jects will be discussed: Frame Making and Repairing, 
Drop Forgings, Tools and Formers, Spring Making and 
Repairing, Frogs and Crossings, Carbon and High Speed 
Steels, Case Hardening, Oxy-Acetylene and Electric Weld- 
ing, Shop Kinks, Heat Treatment of Metals, Piece Work 
and Other Methods, Reclaiming of Scrap Material, Flue 
Welding. 


Railway Storekeepers’ Association.—The thirteenth an- 
nual convention of the Railway Storekeepers’ Association 
will be held on May 15-17, at the Hotel Statler, Detroit, 
Mich. The following subjects will be discussed: Dis- 
mantling of Cars; Standard Push Poles, Tool Handles, 
Jack Handles, Brake Clubs, etc.; Handling of Company 
Material, L. C. L. or otherwise, to Conserve Use of Cars; 
Filing Correspondence; Recommended Practices; Account- 
ing; Piece Work; Standardization of Tinware; Stationery; 


Lumber; Ties; Rails; Scrap and Scrap Classification; 
Standard Buildings and Structures; Book of Standard 


Rules; Marking of Couplers and Parts; Reclamation. 


Master Car Locomotive Painters’ Association—The 
next annual convention of the Master Car and Locomotive 
Painters’ Association will be held at Atlantic City, N. J., 
on September 12-14, 1916. The list of subjects to be pre- 
sented is as follows: The Initial Treatment and Main- 
tenance of Steel Passenger Equipment Roofs, etc.; Head- 
linings Painted White or in Very Light Shades—How 
Should They Be Treated and Should They Be Varnished; 
Is It Economy to Purchase Paints Made on Railroad Speci- 
fications; ‘The Shopping of Passenger Cars for Classified 
Repairs; Railway Legislation and Its Effect on Business. 
The following questions will also be discussed: To what 
extent is it necessary to remove trimmings from passenger 
car equipment undergoing paint shop treatment? How 
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does the hot water and oil method of cleaning locomotives 
at roundhouses affect the painted parts? Is there any ad- 
vantage in painting or oiling the interior of new or old steel 
gondola and hopper cars? Is there anything superior to 
varnish remover for removing paint from a steel passenger 
car, considering labor and material costs? Is there any- 
thing superior to soap for the cleaning of passenger equip- 
ment cars preparatory to painting and varnishing? 

Central Railway Club.—The principal speaker at the 
annual dinner of the Central Railway Club held at the 
Hotel Statler, Buffalo, N. Y., Thursday evening, March 9, 
was John J. McInerney, of Rochester, general counsel of 
the New York State Motor Federation. Mr. McInerney 
spoke on “Preparedness of Men to Eenter the Railroad Serv- 
ice and the Possibilities of Advancement in the Service.”” He 
maintained that railway men were not properly “prepared,” 
that no one of our great colleges trained men for practical 
railway service, and that, in consequence, there was clearly 
need for training schools or colleges for railway men. 

The other speakers were W. L. Conwell, assistant to the 
president of the Safety Car Heating & Lighting Company, 
and John D. Wells, editor of the Buffalo News. Frank 
Hedley, vice-president and general manager of the Inter- 
borough Rapid Transit Company, of New York, was toast- 
master. 

One of the features of the evening was the testimonial 
accorded Harry Vought who, for 25 years, has held an 
official relationship with the club, two years as assistant 
secretary and treasurer and 23 as secretary and treasurer. 
Mr. Vought was presented with a purse of gold and was 
later arraigned cn an indictment offered by B. A. Hegeman, 
Jr., president of the United States Metal & Manufacturing 
Company, and D. W. Pye, president of the Transportation 
Utilities Company. He had to plead to a long list of 
charges, after which Toastmaster Hedley, as judge, passed 
judgment upon his case and presented him with a roll of 
bank notes on behalf of the New York delegation. 

The dinner was considered the most successful yet held. 
There were 265 ladies and gentlemen present, of which 67 
were from New York, 47 of the New York delegation hav- 
ing come to Buffalo on three ee special cars. 
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October 3-5, Indianapolis, Ind. 
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. Crawford, 547 W. Jack- 
son Blvd., Chicago. Convention, 
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ELMER A. BorELL, general air brake inspector of the 
Philadelphia & Reading, has been appointed engineer of 
motive power, with office at Reading, Pa., and the position 
of general air brake inspector has been abolished. 


Jorn P. Risove has been appointed mechanical engineer 
of the United Railways of Havana at Cienaga, Havana. 
Mr. Risque was born in 1880 at Silver City, New Mexico. 
After finishing a man- 
ual training course at 
Washington Univers- 
ity, St. Louis, Mo., in 
1897, he joined the 
staff of the Railway 
Age in Chicago, II. 
In 1899 he entered the 
shops of the Atchison, 
Topeka & Santa Fe at 
Topeka, Kan., as a 
machinist apprentice, 
and in 1903 went to 
the Mexican Central 
as a machinist at Mex- 
ico City, where he 
later became general 
foreman of the main 
shops at Aguas Cali- 
entes. He left the 
Mexican Central in 
1905 to accept a posi- 
tion with the Minne- 
apolis, St. Paul & Sault Ste. Marie at Minneapolis, Minn., 
leaving there in 1907 to go into the manufacturing business 
for himself. He remained in this work until recently, 
when he again entered the railway field as mechanical engi- 
neer of the United Railways of Havana. 

Puirip H. ConnirF, whose appointment as assistant 
superintendent of motive power and machinery of the Flor- 
ida East Coast, with headquarters at St. Augustine, Fla., 

has already been an- 





John P. Risque 


nounced in these col- 
umns, was born on 
April 10, 1871, in 


Trumbull County, O., 
and was educated in 
the public schools of 
Allegheny County, Pa. 
In April, 1891, he en- 
tered the service of the 
Pittsburgh & Lake 
Erie at McKees Rocks, 
Pa., and left that road 
in 1896, to go to the 
Pennsylvania Lines 
\ est as a machinist at 
tie Allegheny, Pa., 
shops. He was pro- 
moted in 1898, to as- 
sistant roundhouse 
foreman and in 1900 
was transferred to Ash- 
tabula as general fore- 
man. The following year he returned to the Allegheny 
shops as general roundhouse foreman. In January, 1902, 
he entered the service of the Baltimore & Ohio as general 
foreman at Lorain, Ohio, and in 1906, was promoted to 
master mechanic of the Wheeling division. He was trans- 
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ferred to the Washington Terminal Company in charge of 
the locomotive department in 1908, and was appointed 
master mechanic of the Connellsville division of the Balti- 
more & Ohio in 1910. The following year he was appointed 
master mechanic of the Cumberland division of the same 


road. In June, 1912, he was transferred to Baltimore, Md., 
as superintendent of the locomotive and car departments at 
the Mt. Clare shops, and left the service of that road in 
January of this year to go to the Florida East Coast as 
assistant superintendent of motive power and machinery as 
above noted. 


H. J. WARTHEN, master mechanic of the Richmond, Fred- 
ericksburg & Potomac at Richmond, Va., has been appointed 
superintendent of motive power, succeeding W. F. Kapp, 
resigned. Mr. Warthen will continue to perform the duties 
of master mechanic at Potomac yard. 


MASTER MECHANICS AND ROAD FOREMEN OF 
ENGINES 


A. Brown, locomotive foreman of the Canadian Pacific 
at Ft. William, Ont., has been promoted to district master 
mechanic at Winnipeg, Man., succeeding A. Peers, trans- 
ferred. 

J. L. BrummMe. has been appointed road foreman of 
engines of the Minneapolis & St. Louis at Monmouth, Ill. 


T. W. Cor, superintendent of shops of the New York 
Central west of Buffalo, at Elkhart, Ind., has been appointed 
master mechanic of the Indiana Harbor Belt, with head- 
quarters at Gibson, Ind., in charge of the machinery and car 
departments. 


B. B. Epson, formerly road foreman of locomotives of 
the Grand Trunk at Smithers, B. C., has been appointed 
road foreman of locomotives at Regina, Sask. 


W. B. Empury, master mechanic of the Chicago, Rock 
Island & Pacific at Valley Junction, Iowa, has been trans- 
ferred to Estherville, Iowa, succeeding W. T. Fitzgerald. 

\W. T. FrrzGErRALp, master mechanic of the Chicago, 
Rock Island & Pacific at Estherville, Iowa, has been trans- 
ferred to Manly, Iowa. 


Wat. Gemto has been appointed road foreman of en- 
gines of the Minneapolis & St. Louis at Watertown, South 
Dakota. 


R. HAytor has been appointed road foreman of engines 
of the Minneapolis & St. Louis at Fort Dodge, Iowa. 

(. Hype, master mechanic of the Chicago, Rock Island 
& Pacific at Manly, Iowa, has been transferred to Valley 
Junction, Iowa. 

M. F. McCarra has been appointed master mechanic of 
the Illinois Southern, with office at Sparta, Ill., succeeding 
G. A. Gallagher, deceased. 

P. C. Mosutsxy, joint foreman of the Denver & Rio 
Grande at Durango, Col., has been appointed master me- 
chanic, with headquarters at Ridgway, Col., succeeding 
J. A. Edwards, resigned. 

A. Prerrs has been appointed district master mechanic, 
district 2, Saskatchewan Division of the Canadian Pacific 
at Moose Jaw, Sask., succeeding J. Neill. 

W. J. Renrx, heretofore district master mechanic of the 
Canadian Pacific at Calgary, Alta, has been appointed dis- 
trict master mechanic, district 1, British Columbia division, 
at Revelstoke, B. C., succeeding L. Fisher, assigned to other 
duties. 

A. J. Roserts, formerly locomotive foreman of the Na- 
tional Transcontinental at Transcona, Man., has been ap- 
pointed district master mechanic, district 2, at that place, 
succeeding A. Devine. 


R. 
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J. P. Stow, Jr., has been appointed master mechanic of 
the New London division of the New York, New Haven & 
Hartford, with headquarters at Midway, Conn. 


S. West, formerly district master mechanic of the Cana- 
dian Pacific at Kenora, Ont., has been appointed district 
master mechanic at Medicine Hat, Alta., succeeding R. 
Brown, who has received a commission as lieutenant for 
overseas service. 


James B. Wy Ler has been appointed master mechanic 
of the Midland division of the New York, New Haven & 
Hartford at Boston, Mass. 


CAR DEPARTMENT 


W. Jones has been appointed assistant foreman in charge 
of freight car repair yards of the National Transcontinental 
at Transcona, Man. 


W. Mitts has been appointed car foreman in charge of 
all work at Transcona yards of the National Transconti- 
nental at Transcona, Man. 


C. A. Munro, formerly car foreman of the Grand Trunk 
at Edson, Alta., has been appointed car foreman at Mel- 
ville, Sask., succeeding W. Mills, resigned. 


B. Woopcock, formerly car inspector of the Grand Trunk 
at Melville, Sask., has been appointed car foreman at Ed- 
son, Alta., succeeding C. A. Munro, transferred. 


SHOP AND ENGINE HOUSE 


GEORGE W. ARMSTRONG, assistant shop superintendent 
for the Erie at Susquehanna, Pa., has been promoted to 
superintendent of the central manufacturing plant at Mead- 
ville, Pa. 


P. S. Beatt, formerly locomotive foreman of the Cana- 
dian Pacific at Coronation, Alta., has been appointed loco- 
motive foreman at Ogden, Alta. 


A. W. CLARK, formerly locomotive foreman of the Cana- 
dian Pacific at Kamloops, B. C., has been appointed loco- 
motive foreman, Brandon, Man., succeeding G. Twist, trans- 
ferred. 


G. CLIssoLD, formerly night locomotive foreman of the 
Canadian Northern, has been appointed assistant foreman 
at Rainy River, Ont., succeeding E. R. Mills, promoted. 


J. N. DuNncanson, formerly assistant locomotive fore- 
man of the Canadian Northern at Winnipeg, Man., has 
been appointed locomotive foreman at Dauphin, Man., suc- 
ceeding J. W. Skinner. 

H. Heriick has been appointed locomotive foreman of 
the Canadian Pacific at Coronation, Alta., succeeding P.-S. 
Beatt, transferred. 


R. N. MiLuice has been appointed assistant locomotive 
superintendent of the United Railways of Havana at Ciena- 
ga, Havana. Mr. Millice gained his first experience in his 
father’s machine shop at Topeka, Kan., and afterwards 
spent four years in the shops of the Santa Fe at that place. 
In 1900 he went to the Mexican Central, working suc- 
cessively as draftsman, efficiency expert, general foreman 
and master mechanic. He went to the Mexican Railroad 
Company in 1909 at Orizaba, where he remained until 1911, 
when he left the railway field. 


FE. R. Mits, formerly assistant foreman of the Canadian 
Northern at Rainy River, Ont., has been appointed locomo- 
tive foreman at Dauphin, Man., succeeding J. Duncanson. 


C. H. Movutton, formerly acting road foreman of. loco- 
motives, district 3, of the National Transcontinental at 
Redditt, Ont., has been appointed locomotive foreman at 
Transcona, Man., succeeding A. J. Roberts promoted, and 


his former position has been abolished. 
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B. T. Patrrerson, formerly machinist of tie Canadian 
Northern, has been appointed night locomotive foreman at 
Rainy River, Ont., succeeding G. Clissold, promoted. 


E. A. Perrir has been appointed general foreman of the 
locomotive shops of the New York Central West at Elkhart, 
Ind., succeeding H. E. Warner, promoted. 


W. SHEPHERD has been appointed locomotive foreman 
of the Canadian Northern at Portage la Prairie, Man., suc- 
ceeding S. Hicks. 

W. F. SMALiwoop ‘has been appointed locomotive fore- 
man, temporarily, of the Intercolonial Railway, at New- 
castle, N. B., a new position. 


G. Twist, formerly locomotive foreman of the Canadian 
acific at Brandon, Man., has been appointed locomotive 
foreman, Fort William, Ont., succeeding A. Brown, pro- 
moted. 


H. E. Warner has been appointed superintendent of 
shops of the New York Central West, at Elkhart, Ind. He 
was born on March 2, 1872, and was educated in the gram- 
mar schools of Elkhart and took a course of mechanical 
engineering in the International Correspondence Schools. 
He began his railway work as an apprentice on the Lake 
Shore & Michigan Southern, at Elkhart on May 7, 1888. 
Later he was a machinist at Elkhart and at various contract 
shops throughout the country. He later returned to Elk- 
hart as a machinist and was appointed piece work inspector 
in 1904. Since that time he has held the positions of shop 
inspector and general foreman, being appointed to his pres- 
ent position on March 1, 1916. 


J. J. WeNzEL, formerly assistant roundhouse foreman of 
the New York Central West at Air Line Junction, Ohio, 
has been appointed erecting shop foreman at Elkhart, Ind., 
succeeding E. J. Pettit, promoted. 


W. H. WortMan, formerly general foreman of the Cana- 
d‘an Pacific at Ogden, Alta., has been appointed locomotive 
foreman at Calgary, Alta., succeeding J. Neill, transferred. 

OBITUARY 


Witi1am H. Exvxiorr, formerly fuel agent of the New 
York. New Haven & Hartford, died on March 2, at his 
home in New Haven, Conn. F 63 


at the age of 63. 


CuHar.es F. Roperrs, assistant locomotive superintend- 
ent of the United Railways of Havana, died on March 8 at 
his home in Cienaga. Mr. was born in Wilkes- 
Barre, Pa., 38 vears ago, and served on railways in the 
United States, Mexico and Ecuador before going to Cuba. 


Rol erts 


G. A. GALLAGHER, master mechanic at the Illinois South- 
ern at Sparta, Ill., died in that city on February 24 of 
pneumonia. 


Roserts Lawrie Srewart, mechanical superintendent of 
the Second district of the Chicago, Rock Island & Pacific at 
El Reno, Okla., died suddenly at Kansas City, Mo., on 
March 24, at the age of 50. He was born March 22, 1866, 
at Tyrone, Pa., and was educated in the public schools and 
at Cornell University. He entered the service of the Den- 
ver & Rio Grande in 1885 as machinist apprentice and after 
completing his course was appointed roundhouse foreman, 
leaving that road in 1905. He was employed later by the 
Atchison, Topeka & Santa Fe, the Kansas City Southern 
and the Chicago, Rock Island & Pacific as general fore- 
man and master mechanic. On June 1, 1914, he was pro- 
moted to mechanical superintendent of the Third district 
of the Chicago, Rock Island & Pacific at El Reno, Okla., 
and on January 1, 1916, his jurisdiction was extended to 
cover a portion of the old Second district when it was con- 
solidated with the First and Third districts. Mr. Stewart 
was in active service up to the time of his death. 
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SUPPLY TRADE NOTES 


W. G. Willcoxson has been appointed sales representative 
of the Boss Nut Company, with headquarters at Chicago, Il. 


Edwin H. Baker, second vice-president of the Galena 
Signal Oil Company, has retired from that position after 
having been engaged in the manufacture and supply of 
lubricating oils for 43 years. 

Charles Morgan Hewitt, chairman of the board of di- 
rectors of the Magnus Company, Inc., and president of the 
Hewitt Company, both of Chicago, died at Palm Beach, 
Fla., on March 16, after a prolonged illness. 

The Sherritt & Stoer Company, Inc., 603 Finance build- 
ing, Philadelphia, Pa., has been appointed exclusive sales 
agents in the Philadelphia district for the Beaudry Cham- 
pion and Peerless power hammers made by Beaudry & Co., 
Inc., Boston, Mass. 

Frank G. Wallace, of Pittsburgh, Pa., for many years a 
director of the Canadian Locomotive Company, Ltd., King- 


ston, Ont., has been appointed managing director of that 
company, and William Casey, hitherto assistant general 


manager, has been appointed manager. 

H. A. Gray has been appointed assistant manager rail- 
road sales of Joseph T. Ryerson & Son, with jurisdiction 
over Eastern railroad and machinery sales, with headquar- 
ters at New York. All branches of the sales and operating 
departments will be directed as heretofore, from Chicago. 

LL. EK. Jordon, president and general manager of the Vul- 
can Process Company, Inc., Minneapolis, Minn., has dis- 
posed of his interest in the company and has been succeeded 
in office by Clifford N. Lockwood, who will have the position 
of treasurer and general manager. The Vulcan Process 
Company, Inc., deals in oxy-acetylene apparatus and sup- 
ples. 

George E. Tox, formerly southeastern representative of 
the Curtain Supply Company, has been appointed western 
sales agent of the same company, with headquarters in Chi- 
cago. ‘T. P. O'Brian has been appointed southeastern sales 
agent, with headquarters at New York City. Mr. O’Bria 
has been with the O. M. Edwards Company of Syracuse, 
N. Y., for a number of years. 

Ralph G. Coburn, for the last few years eastern sales 
manager of the Franklin Railway Supply Company, has 
been appointed sales manager of the electrical department 
of that company, now handling the Stone-Franklin lighting 
equipment. Mr. Coburn has been with the Franklin Rail- 
way Supply Company for the past seven years, and was at 
one time in charge of its Chicago office. 
will be in New York. 

The Quigley Furnace & Foundry Company, Springfield, 
Mass., having recently added to its business a brass rolling 
mill department for the production of flat brass, the stock- 
holders of the company, at the annual meeting on January 
26, decided te adopt a new and more comprehensive name, 
the Metals Production Equipment Company. No change 
has been made in general policy or management. The fur- 
nace, foundry and powdered coal departments will be con- 
tinued as heretofore. 


His headquarters 


Holden & White is the name of a new firm formed by 
R. R. Holden, formerly with the Wesco Supply Company, 
of St. Louis, Mo., and recently a manufacturer’s agent in 
Chicago, and W. McK. White, former sales manager of the 
Fsterline Company, of Indianapolis, Ind. The new com- 
pany will represent a number of manufacturers of railway 
materials and equipment, and has arranged for affiliated 
representation in 15 cities in the United States and Canada. 
The company has opened offices in the Fisher building, 343 
South Dearborn street, Chicago, II]. 
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H. E. Creer, who for the past five years has been asso- 
ciated with McCord & Co., of New York and Chicago, has 
resigned to become eastern sales agent for the Union Rail- 
way Equipment Company, with headquarters in the McCor- 
mick building, Chicago, Ill. B. H. Forsyth, who for three 
years has been a member of the sales force of the Hale & 
Kilburn Company, has been appointed western sales agent 
of the Union Railway Equipment Company, with offices in 
the McCormick building, Chicago. Mitchel A. Evans, for- 
merly associated with the Railway Appliances Company, 
has been appointed sales agent, with headquarters in the 
McCermick building, Chicago. 


G. H. Groce has entered upon his new duties as head 
of the railway department of the Electric Storage Battery 
Company of Philadelphia, with headquarters at Chicago. 
Mr. Groce was born at Tarentum, Pa., February 19, 1864. 
He was educated in the public schools, and in 1880 be- 
came a telegraph operator on the Pittsburgh & Lake Erie. 
\fter two vears’ service on that road, he was for one year 
an operator on the Baltimore & Ohio, and then returned to 
the Pittsburgh & Lake Erie as freight and ticket agent and 
train despatcher. From 1885 to 1897 he held positions 
with various roads as train despatcher, chief train de- 
spatcher and chief clerk in the general superintendent’s 
office. In 1897 he became superintendent of telegraph of 
the Baltimore & Ohio Southwestern, and from 1899 to 1901 
was superintendent of the Springfield division of that road. 
In 1902 he became southwestern agent of the Taylor Signal 
Company at St. Louis. He returned to railway work the 
following year, serving from 1903 to 1910 as superintendent 
of telegraph and assistant to the general manager of the 
Illinois Central. From 1910 to 1912 he was assistant to 
the president of the General Railway Signal Company, and 
for the following two years was vice-president of the Wright 
Pelegraphic Typewriter Company. For the past year he 
has been engaged in special work for the General Railway 
Signal Company. 


Walter H. Bentley, who has been appointed assistant to the 
president of Mudge & Co., Chicago, Il., was born in Chester, 
England. in 1888. He came to America in 1892, 
the public schools at Oak Park, Dl. In 
1903 he entered the 
service of the Chicago 
& North Western as 
an employee of the 
storekeeping — depart- 
ment. From 1903 to 
1908 he was in the 
maintenance of way de- 
partment of the same 
railroad. In 1909 he 
entered the employ of 
the Duluth & Iron 
Range as a locomotive 
fireman, returning to 
the North Western in 
December of the same 
year. From that time 
until May, 1912, he 
worked in various ca- 
pacities in the maintenance of way department, the pension 
department, the superintendent’s office and the purchasing 
department. He became a member of the Chicago sales 
force of the Baldwin Locomotive Works and the Standard 
Steel Works upon leav'ng the North Western. In April, 
1914, he became westein representative of the Curtain Sup- 
ply Company, and on March 1, 1916, was appointed assist- 
ant to the president of Mudge & Company, of Chicago. 


and was 
educated in 
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CATALOGUES 


ELectric HamMMER Dritis.—Bulletin E-38 issued Feb- 
ruary 1 by the Chicago Pneumatic Tool Company, describes 
the Duntley universal electric hammer drill manufactured 
by that company. 


ForGING MAcCHINES.—The National Machinery Com- 
pany, Tiffin, Ohio, in National Forging Machine Talk No. 
8 describes the new method used in the company’s heavy- 
pattern forging machines of alining heading slides. 


TESTING MACHINES.—Catalogue No. 93 recently issued by 
the Watson-Stillman Company, Aldene, N. J., describes in 
detail the Sturcke-Watson-Stillman testing machine for cylin- 
drical gas containers. ‘The booklet describes and illustrates 
the machine and explains its uses and possibilities. 


TUNGSTEN MINING IN CoLorApo.—A folder bearing this 
title, recently issued by the Vanadium-Alloys Steel Com- 
pany, Pittsburgh, Pa., contains a reprint of an article on 
this subject written by Roy C. McKenna, the president of 
the Company, which appeared in the Iron Trade Review. 


ELECTRICAL APPARATUS.—One of the recent publications 
of the railway and lighting department of the Westinghouse 
Electric & Manufacturing Company is an illustrated booklet 
containing a paper presented before the Railway Club of 
Pittsburgh by E. M. Herr, entitled “‘Notes on Electric Power 
Development.” 


MACHINE TooL_s.—The Niles-Bement-Pond Company has 
recently issued four folders relative to its machine tools. Cir- 
cular No. 101 illustrates and describes a 48-in. car wheel 
borer; circular No. 102, a center drive car wheel lathe; cir- 
cular No. 103, a 36-44 in. side head boring mill, and circular 
No. 104 a 90-in. driving wheel lathe, heavy pattern. 


INDUSTRIAL LocoMorTives.—The Bell Locomotive Works, 
30 Church street, New York, in Record No. 7, illustrates and 
describes its line of industrial steam locomotives burning 
liquid fuel. These locomotives burn fuel-oil, distillate or 
gasolene, etc., and have been supplied for use on sugar plan- 
tations, in tunnel construction, in industrial plants and mines, 
on logging railroads, and for similar purposes. 


LIGHTING AND HEATING BuRNERS.—The Alexander Mil- 
burn Company, Baltimore, Md., has recently issued a 12-page 
beoklet describing and illustrating the Wells Light and Heat- 
ing Burner. This burner, which until June, 1915, was han- 
dled by the Wells Light Manufacturing Company, Jersey 
City, N. J., burns kerosene oil and is adapted for contractors, 
railroads, industrial plants, foundries, ship yards, ete. 


REFRIGERATION, VENTILATION AND HEATING OF CARS.— 
The Refrigerator, Heater & Ventilator Car Company of St. 
Paul, Minn., has issued a 64-page booklet explaining the 
Moore system of heating, cooling and ventilating cars and 
pointing out the economies which obtain from its use. It also 
contains 41 testimonials to the merits of the system rece!ved 
from companies which are using it in their cars. 


WrrINnG Devices.—The Bryant Electric Company, Br'cze- 
port, Conn., has issued an elaborate catalogue of 168 pages 
centaining illustrations, descriptions, list prices, etc., of the 
company’s line of Superior wiring devices. In the catalog 
there are illustrated ‘“New Wrinkle” and “Wrinklet’’ sockets 
and other fixtures and various types of switches, receptacles, 
plugs and similar fixtures. The book is very well gotten up 
and profusely illustrated. 


STORAGE Battery Cars.—The Railway Storage Battery 
Car Company, New York, has issued a booklet entitled 
Self-Propelled Passenger Cars. The booklet contains views 
and plans of cars which have been supplied for city and 
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suburban service. The cars are equipped with the Edison 
non-acid storage battery, and are supplied for both steam 
railroads and electric railways. 


Hoists AND DerricKs.—The Minneapolis Steel & Ma- 
chinery Company, Minneapolis, Minn., has published a 
112-page catalogue describing its steam and electric hoist- 
ing engines, tractors, derricks, hoists and miscellaneous ma- 
terial used for hoisting purposes. The catalogue is fully 
illustrated and goes into considerable detail as to the me- 
chanical parts of the hoists and derricks. 


FREIGHT Cars.—The Ralston Steel Car Company, Colum- 
bus, Ohio, has recently issued a loose-leaf binder containing 
copies of bulletins showing cars which this company has built 
for various railroads and other owners of freight cars. Each 
bulletin illustrates one or more cars and gives a very brief 
description and general information relative to each car. The 
illustrations are extremely clear and the binder and its con- 
tents very attractively gotten up. 


Founpry EquipMENT.—Catalogues No. 118 and No. 119, 
recently issued by the Whiting Foundry Equipment Company, 
Harvey, IIll., deal respectively with the Whiting cupola and 
the company’s line of air hoists. In the latter booklet the air 
hoists are described in detail, views being shown of the several 
hoists and of typical installations. The catalogue describing 
the Whiting cupola shows sectional and other views, and 
typical installations of the apparatus in connection with an 
explanation of the features of the cupola’s design. 


ConpuIr CHART.—The National Metal Molding Com- 
pany, Pittsburgh, Pa., manufacturers of electrical conduits 
and fittings, is distributing an attractive wall hanger, repro- 
ducing, in one-half actual size, conduit charts as adopted and 
recommended by the National Electrical Contractors’ Associa- 
tion, showing sizes of conduit required by the National Elec- 
trical Code for carrying various sizes of conductors. This 
hanger is printed on linen-backed stock and will prove of 
convenience for reference in the offices of architects, engineers 
and electrical contractors. 


BEARINGS.—The Norma Company of America, New York, 
has recently issued catalogue No. 105 describing and illustrat- 
ing and giving list prices of the Norma precision bearings 
made by the company. A large part of the booklet is devoted 
to a description of the Norma ball bearing. ‘The various 
types of bearing are shown in halftone and line illustrations 
and the accompanying reading matter discusses the design of 
the bearing and its advantages for various kinds of service. 
A large part of the booklet is devoted to lists of bearings 
giving the dimensions, types and list prices. 


TIMBER FOR STRUCTURAL PuRPosES.—The Structural! 
Timber department of the National Lumber Manufacturers’ 
Association, Chicago, has issued the first of a series of engi- 
neering publications on structural timber. This book of 20 
pages discusses briefly the need for engineering information 
concerning timber. It also contains much information of 
value regarding the available supply of timber, its relative 
cost and its suitability for modern forms of mill or other 
construction, and serves to introduce later bulletins which 
will deal more specifically with the various phases of struc- 
tural timber. 


SToRAGE BATTERIES.—Two of the recent publications of 
the Edison Storage Battery Company are entitled, respectively, 
“The Edison Alkaline Storage Battery” and ‘Edison Alka- 
line Storage Batteries and Some of Their Applications.” The 
former booklet has been issued as Monograph III of the 
National Education Association Joint Committee Series. It 
describes the manufacture of the Edison batteries—and in 
one of its chapters takes the reader on a trip through the fac- 
tory in Orange, N. J. The booklet also touches upon some of 
the characteristics of the battery, dealing with its chemistry, 
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its advantages, its approach to the ideal battery, etc. The 
other bulletin mentioned considers the possible use of Edison 
batteries and their advantages for various kinds of service. 
Both booklets are illustrated. 


WELp1INc.—The Goldschmidt Thermit Company, 90 West 
street, New York, has recently issued three attractive bulletins 
relative to the Thermit process of welding. One is a folder, 
treating in a somewhat general way of the subject of locomo- 
tive repairs. The other two are much more elaborate and 
are entitled respectively: ‘“Thermit Locomotive Repairs” and 
‘““Thermit Mill and Foundry Practice.’””’ These books contain 
instructions for the use of Thermit and are illustrated with 
drawings and other views showing the necessary steps to be 
taken. There are also a number of views showing the results 
which may be obtained. 


CENTRIFUGAL PumMprs.—The Allis-Chalmers Manufactur- 
ing Company, Milwaukee, Wis., has recently issued pam- 
phlets describing its centrifugal pumps and pumping units, 
and a summary of tests on a 10-in. centrifugal pump. In 
these tests the maximum efficiency of 85 per cent. was re- 
ported. The pamphlet describing the centrifugal pumping 
units shows cross section illustrations of the various types 
of pumps manufactured by that company, describes the con- 
struction and gives the reports of tests made with the differ- 
ent types. Illustrations of test plants and various pump 
installations are also included. 


LocomotivE Dervices.—The Franklin Railway Supply 
Company has recently issued an attractive and well illustrated 
booklet describing and illustrating in half-tones and line 
drawings the McLaughlin flexible conduit, Franklin hall 
joints and the Franklin single water joint. The McLaughlin 
flexible conduit is an all-metal connection for use between 
engine and tender, etc., for air, steam and oil lines. When 
assembled it consists of two double joints, one single joint and 
two lengths of extra heavy wrought iron pipe. The Franklin 
ball joint is intended to replace rubber hose for use in round- 
houses or for heating coaches in terminals or coach yards. 
The single water joint is designed for injector connections. 


ELECTRICAL SUPPLIES.—The Western Electric Company’s 
1916 year book, which is now being distributed to the trade, 
contains 1,504 pages, nearly 300 pages more than the first 
edition of the Electrical Supply Year Book which the com- 
pany published on January 1, 1915. The book contains 
illustrations and list prices of the extensive lines of electrical 
equipment which are sold by the company, and like the 1915 
year book, it is characterized by list prices which are subjected 
with very few exceptions to a single discount for all the lines 
included. ‘The Western Electric Company announced last 
year that it was its intention in the future to revise its cata- 
logue yearly, and the present edition is a result of that policy. 


BorLErs.—The Harrison Safety Boiler Works, Philadel- 
phia, Pa., has recently issued a 68-page catalogue entitled 
“Finding and Stopping of Waste in Modern Boiler Rooms.” 
The book treats of the value of feed water and condensate 
meters as aids in the management of power plants and it is 
shown how with a feed water meter one can ascertain the 
results of various factors, such as grade of fuel, grates, meth- 
ods of firing, air leaks, control of draft, condition of gas 
passages, scale and soot on boiler tubes, radiation, etc. The 
point is made that the use of records which may be obtained 
with the meters arouses the ambition and spirit of emulation 
of the men, and makes it possible to reward special skill or 
attention to duty, as by bonuses or promotions. A section of 
the book also treats of the Cochrane metering heater 
(combined open feed water heater and hot water heater) with 
its several modifications. The Cochrane flow recorder for use 
in connection with V-notch weirs and a new type of meter. 
working on the volumetric principle are also described. The 
book is well illustrated. 
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Heavier trains 
mean increased dividends 


The average gross earnings on all 
American Railroads, during 1913, 
was $153 per locomotive per day, 
which, at an operating ratio of 71.33 
per cent, gives a net earning of $44 
per day. 


A superheated locomotive will haul 
at least 15 per cent more tonnage 
than a similar saturated engine, with- 
out any increase in operating costs. 


In other words, this increased ton- 
nage represents clear profit, as it is 
based on the gross earnings of the 
locomotive, but is not subject to the 
operating ratio. 


On this basis, by applying a super- 
heater to a saturated locomotive, and 
utilizing only 75 per cent of the full 
power thus obtained, there will be an 
increased net earning of “yy” x 153 = 
$17.20 per engine per day, which 
amounts to an increased net earning 
of over $5,500 per engine per year. 
This represents an increase of almost 
40 per cent in net revenue earned by 
the locomotive. 


Locomotive Superheater Co. 


30 Church Street, New York 
Peoples Gas Building, Chicago 
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Baker Valve Gear Service 


The sale of the Baker Valve Gear is not 
completed with the application of the 
gear to the locomotive. It is just com- 
mencing. The Baker Gear is guaran- 
teed to produce certain specific results 
and the service organization of the 
Pilliod Company—all practical rail- 
road men—are ready and anxious to 
see that it produces these results. 


This is what constitutes Baker Valve 
Gear Service. 


We ask the railroads to make tree use 
of this service. 


THE PILLIOD COMPANY 


30 Church Street New York 
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